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I. INTRODUCTION

On 4-14 Mar 1988, a stationary source sampling survey for particulate emissions was
conducted on coal-tired boilers 3 and 5 at the Grissom AFB Central Heating Plant, by the Air
Quality Function of the USAF Occupational and Ervironmental Health Laboratory (USAFOEHL).
This survey was requested by HQ SAC/SGPB to determine particulate emission compliance
status with regards to Indiana Administrative Code, Title 325 - Air Pollution Control Board,
Article 5, Opacity Regulations (325 IAC 5), and Article 6, Particulate Regulations (325 IAC 6).
Personnel involved with on-site testing are Yisted in Appendix A.

Il. DISCUSSION
A. Background

On 7 Nov 1986, the Director, Air and Radiation Division, U.S. Environmental Protection
Agency (EPA), Region V, issued a notice of violation {NOV) to Grissom AFB for violation of 325
IAC 5, Opacity Regulations. The NOV was based on information submitted by the State of
Indiana Department of Environmental Management and by the EPA. Observations indicated
that oil-fired boiler 1 and coal-fired boilers 3 and 4 (boiler 5 was out of service during the State
observations) were out of compliance with respect to visible emissions.

To demonstrate and maintain compliance with 325 IAC 5 and other rules set forth by the
Indiana Air Poliution Control Board, EPA, Region V required Grissom AFB to: (1) conduct stack
particulate emission testing on boilers 3, 4 and 5 (when operational) as specified in Title 40,
Code of Federal Regulations, Part 60 (40 CFR 60), Appendix A, Reference Method 5; (2)
determine visible emissions from boilers 1-4 and 5 (when operational) as specified in 40 CFR
60, Appendix A, Reference Method 9; and (3) request stack testing following future major
modifications to the central heating plant.

B. Site Description

The Central Heating Plant operates a total of five boilers for steam production:

Steam
Boiler No / Capacity Year
Manufacturer (io/hr) instalied Fuel
1/Springfieid 40,000 1955 oil
Boiler Co.
2/Springfield 40,000 1955 oil
Boiler Co.
3/Springfield 40,000 1955 coal
Boiler Co.

4/E. Keeler Co. 40,000 1960 coal




Boilers 3 and 5 are spreader-stoker fired units with each having forced-draft and
induced-draft fans and mechanical fly-ash collection systems. The purpose of the forced-draft
fan is to supply air for combustion ard that of the induced-draft fan is to maintain a negative
draft condition in the furnace part of the boiler for combustion and removal of gases and to
provide a positive static pressure at flue gas exhaust discharge points. The ash system
pneumatically removes ash from bottom-ash hoppers, sifting hoppers and mechanica! ccllector
hoppers. Each unit is fitted with a steam-operated soot blower to remove fly-ash and soot from
heat exchanger tubing. Boiler 5 is also fitted with an economizer to further increase operating
efficiency by preheating the feed water using exhaust gas heat.

Air pollution control consists of individual multiclone dust collectors on each boiler and an
optional wet scrubber common to the three coal-fired boilers. The multiclone dust collectors
fitted on boilers 3 and 5 were manufactured by Western Precipitation Division - Joy
Manufacturing Co. The collector on boiler 3 is a Model 9VM-10 and consists of 36 nine-inch
diameter cycionic collectors operating in parallel. The collector on boiler 5 is a Model 9VMU-10
and consists of 48 nine-inch diameter cyclonic colleciors operating in parallel. Each unitis
located in the boiler exhaust duct upstream of the induced-draft fan. Ash collected by the
muiticlones is carried by gravity to a hopper.

The exhaust etfluent from each boiler is ducted to a common breeching and can be
routed to the wet-scrubber or to a bypass stack. The scrubber is a double-alkali flue-gas
desulfurization system using soda ash(sodium carbonate) in the scrubbing fluid and lime
calcium hydroxide) slurry for regeneration of the scrubbing liquid. The primary puipose of the
unit is to remove sulfur from the flue gases; a secondary purpose is to remove particulates from
the fiue gases. The system has two identical scrubber units (A & B), each designed to handle
50% of the flue gases from the three coal-fired boilers. Each unit has a 5 ft diameter stack and
terminates about 70 feet above the ground. There is no requirement at this time to use the
scrubber system because of the low-suifur coal being used by the plant. The bypass stack has
a 5.5 ft diameter and terminates approximately 70 ft above ground level. The scrubber stacks
and the bypass stack can be seen in Figures 1, 2 and 3. A flue gas flow diagram is shown in
Figure 4.

C. Applicable Standards

The monitoring requirements, opacity regulations and particulate regulations are defined
under 325 IAC 3, 5 and 6 respectively. Article 5 states that visible emissions shall not exceed
an average of 40% opacity in 24 consecutive readings or 60% opacity for more than a
cumulative total of 15 minutes (60 readings) in a 6-hour period.

Under 325 IAC 6, the maximum aliowable particulate emission rate from the combustion
of fuel for indirect heating facilities (which were existing and in operation or which received
permits to construct prior to the effective date of 325 IAC 6, 26 Sept 1980) is determined by the
following equation:
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Figure 1. View of Scrubber and Bypass Stacks
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Figure 2. Scrubber A and B Stacks
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Cxaxh
Pt

0.75 0.25
76.5xQ x N

Where:
Pt = Pounds of particulate matter emitted per million Btu heat input (Ilb/mmBtuy).

C = Maximum ground level concentration with respect to distance from the point source at
the “critical” wind speed for level terrain (50 micrograms per cubic meter-provided in standard).

Q = Total source maximum operating capacity rating in million Btu per hour (mmBtu/hr)
heat input (50.0 mmBtu/hr - boiler 3, 82.4 mmBtu/hr - boiler 5: determined from plant operation).

N = Number of stacks (1) in fuel burning operation
a = Plume rise factor (0.67 used for Q less than or equal to 1.000 mmBtu/hr heat input).
h = Stack height in feet (70 ft).

The limits un particulate emissions determined by the above equation and values of the
variables applicable to this facility are 1.6 lb/mmBtu tor boiler 3 and 1.1 Ib/mmBtu for boiler 5.
However, particulate emissions from facilities used for indirect heating purposes shall in no case
exceed the following emission limitations: (1) 0.8 Ib/mmBtu heat input for facilities existing and
in operation on or before 8 June 1972 or (2) 0.6 Ib/mmBtu heat input for any tacility which kas
250 mmBtu/hr heat input or less and which began operation after 8 June 1972. ltem (1) a2p+as
to boiler 3 and item (2) applies to boiler 5. State regulations are presented in Appendix B.

0. Sampling Methods and Procedures

Boiler 3 was tested through scrubber A. Boiler 5 was tested through both scrubber A
and the bypass stack. Emission testing was conducted only on scrubber A since scrubber B
was not operational at the time of the survey. Boiler 4 was not tested due to a stoker
malfunction. Coordination was made with plant personnel to operate each boiler at 95%
capacity or greater during testing. One of the three runs which comprised a complete test
included a soot blow: this is indicated on the field data sheets. Boiler operating logs for the test
periods are provided in Appendix C. These logs indicate hourly steam output and coal usage.
Laboratory resuits for the coal analysis are provided in Appendix D. Each coal sample
represents an integrated sample collected over a particular one hour test run as noted on the
analysis sheet.



325 IAC 3 requires that all emissions tests be conducted in accordance with the
procedures and analysis methods specified in 40 CFR 60, Appendix A, Methods 1-5.
Therefore, test methods, equipment, sample train preparations, sampling and recovery,
calibration requirements and quality assurance were done in accordance with the methods and
procedures cutlined in 40 CFR 680, Appendix A.

Sampling ports were in place on the scrubber stack and located 1.4 stack diameters
upstream from the stack exit and 5.6 stack diameters downstream from any disturbance
(cyclonic separator). Based on a5 ft inside stack diameter, port location and type of sample
(particulate), a total of twenty traverse points were determined for emission evaluation.
Sampling ports were also in piace on the bypass stack and were located 2 stack diameters
upstream from the stack exit and 7 stack diameters downstream from the nearest disturbance
(common breeching inlet). Based on a 5.5 ft inside stack diameter, port location and type of
sample (particulate), a total of twelve traverse points were determined for emission evaluation.
The sampling time for each sampling run was 60 minutes; therefore, the sampling time per
traverse point in the scrubber stack was 3 minutes and 5 minutes per point in the bypass stack.
itlustrations showing port locations and sampling points are provided in Appendixes E, F and G.

Prior to every sample run on each stack, a preliminary velocity pressure traverse w as
accomplished and cyclonic flow was dstermined. For acceptable fiow conditions 1o existin a
stack, the average of the absolute value of the flow angle taken at each traverse point must be
less than or equal to 20 degrees. The flow angle in the bypass stack averaged 11 degrees
which indicated an acceptable flow condition. Straightening vanes were installed directly above
the cyclonic separator in scrubber A to prevent cyclonic flow out of the separator into the stack.
The resultant flow angle in the scrubber stack averaged 9 degrees.

During each sample run, a flue gas sample for orsat analysis (measures oxygen, and
carbon dioxide for stack gas molecular weight determination and emissions correction) was
taken. Orsat sampling and analysis equipment are shown in Figures 5 and 6. Flue gas
moisture content, also needed for determination of gas molecular weight, was obtained during
particulate sampling.

Particulate samples were collected using the sampling train shown in Figure 7. The train
consisted of a button-hook probe nozzle, heated inconel probe, heated giass filter, impingers
and pumping and metering device. The nozzle was sized prior to each sample run so that the
gas stream could be sampled isokinetically; in other words, the velocity at the nozzle tip was
the same as the stack gas velocity at each point sampled. Flue gas velocity pressure was
measured at the nozzle tip using a Type-S pitot tube connected to a ten-inch inclined-verticle
manometer. Type K thermocouples were used to measure flue gas as well as sampling train
temperatures. The probe was heated to minimize moisture condensation. The heated filter was
used to collect particulate materials. The impinger trair (first, third and fourth
impingers:modified Greenburg-Smith type, second impinger: standard Greenburg-Smith design)
was used as a condenser to collect stack gas moisture. The pumping and metering system was
used to control and monitor the sample gas flow rate.
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Emission calculations were done using "Source Test Calculation and Check Programs
for Hewlett-Packard 41 Caiculators” (EPA-340/1-85-018) developed by the EPA's Office of Air
Quality Planning and Standards, Research Triangle Park NC. This is our standard method for
calculating emissions data. Calculations from the EPA programs are found in Appendix H.
Calibration data is presented in Appendix !.

Method 9 determinations for opacity during this project was not accomplished since
neither EPA Region V nor State observers were present.Region V had been notified in advance
that a requirement existed for qualified observers since no one on our team was presently
qualified to perform opacity determinations. Reply was that observers would be on hand if
possible, but the Method 5 evaluations were of more importance.

1. CONCLUSIONS

The following table provides operating parameters for boilers 3 and 5 during testing and the
resultant particulate emission rates determined from these tests. Resulits indicate that boiier 3
emissions through scrubber A were well below the emission standard of 0.8 Ib/mmBtu with an
emission rate of 0.35 Ib/mmBtu. Boiler 5 emissions through scrubber A were well below the
emission standard of 0.60 Ib/mmBtu with a particulate emission rate of 0.09 Ib/mmBtu.
However, boiler 5 emissions through the bypass stack were above the 0.60 Ib/mmBtu standard
with a rate of 0.98 Ib/mmBtu.

in our previous survey during November 1987, we noted that boiter 3 didn't meet the
emission standard through scrubber B which was surprising since it met the standard through
the bypass stack. If anything, the particulate emissions should have been less through the
scrubber. At the time, we believed that two factors other than boiler operation may have
contributed to the results: (1) a very low percentage of carbon dioxide (CO,) was found in the

exhaust gas from scrubber B (3%) as opposed to what was seen in the bypass stack exhaust
(10%), and (2) material collected on the filter may have contained soda ash carry-over from the
scrubber. It was thought that the low CO, value was caused by either the scrubber liquid

absorbing the CO, or outside air being drawn into the system prior to the scrubber and diluting
the exhaust gases.

To try and eliminate these two possible causes, we intended to evaluate gas stream CO2

and Na content prior to and after scrubber B. The proposed evaluation of scrubber B during this
survey was not possible since it was not operational, however, scrubber A was evaluated.
Results indicated that there was little change in CO,, percentage between the scrubber inlet and

outlet with the inlet values averaging 8.9% and the outlet values averaging 9.4%. Evaluation of
two of the Method 5 one-hour runs for boiler 5 through the bypass stack and scrubber indicate
that the contribution of sodium to total filter mass averaged 0.085% and 0.74% respectively - an
insignificant contribution.

At this time, boilers 3 and 4 meet applicable emission standards when exhausted through

the bypass stack. Boilers 3 and 5 meet emission standards when exhausted through scrubber
A and boiler 4 meets the standard when exhausted through scrubber B.



IV. RECOMMENDATIONS

it is our recommendation that boiler 5 be retested; however, all aspects of the system
(boiler, particular control devices, etc.) should be evaluated for proper operation prior to testing.

It is our recommendation that EPA, Region V, should make the final determination as to

whether it is necessary at this point to eva'uate boiler 4 through scrubber A and conduct a retest
of boiler 3 through scrubber B.

1 [ e
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STATE AIR LAWS

(B) When the owner or operator clects
under Section 8(a) [325 IAC 3-2-8(1)] of
this Rule to measure carbon dioxide in the
flue gases, the measurement of the pollu-
tant concentration and the carbon dioxide
concentration shall each be on a consis-
tent basis (wet or dry) and the following
conversion procedure used;

(100)
¢ (% COy

(C) When the owner or operator elects
under Section 8a) 325 IAC 3-1-81)] of
this Rule to measure sulfur dioxide or
nitrogen onides in the flue gases, the
measurement of the pollutant concentra-
tion and the sulfur dioxide and/or the
nitrogen oxides concentration(s) shalt
cach be on a wet basis and the following
conversion procedure used except where
wet scrubbers are employed or where
moisture is otherwise added to the stack
gases,

E-cCF .. 99
(203 (1B, )70,

(D) When the owner or operator elects
under Section 8(a) [325 14C 3-1-8¢1)] of
this Rule to measure sulfur dioxide or
nitrogen onides in the flue gases, the
measurement of the pollutant concentra-
tion and the sulfur dioxide and or the
nitrogen  oxides conceatrations(s) shall
cach be on a wet basis and the following
conversion procedure used where wet
scrubbers or moisture ts otherwise present
in the stach gases provided water vapor
content of the stack gas is measurzd at
feast once every fifteen minutes at the
samie point as the poilutant and oxygen
measurements are made,;

(20.9)
E CoF e L
Q09 (-8 el
(F) the values used in the equations
under this Section are derived as follows:
C.. pollutant concentration at stack
conditiaps, g/wsem (gramss/wet standard
cubic meter), Ib/wsem (pounds/wet
standard  cubic meter), determined by
multiplvine the average concentration
(pprm) for vach one hour period by .19 X
TOS My wsam per ppm (259 X 10 " M
Ih/swsamn por ppmd where Mois pollurant
moteculas wein, vog-mole (Th Ih maole).

M = 64.07 for sulfur dioxide and 46.01
for nitrogen oxides.

C = as above but measured in terms of
pounds/dry standard cubic meter (lb/
dscm) or grams/dry standard cubic meter
(g/dscm).

F.F = a factor representing a ratio of
the volume of dry flue gases generated to
the catoritic value of the fuel combusted
(F), and a factor representing a ratio of
the volume of carbon dioxide generated to
the calorific value of the fuel combusted
(E.), respectively. Values of F and F. are
given in Section 60.45(f) of 40 CFR Part
60, as applicable.

F, = a factor representing a ratio of the
volume of wet flue gases generated to the
calorific value of the fuel combusted.
Values of F are:

(1) For anthracite coal as classified ac-
cording to AS.T.M. D38R-66, F, =
1. 188 wsem/million calories (10380) wscf/
million BTU).

(ii) For sub-bituminous and bitum-
inous coal as classified according to
A.S.TM. D388-66, F, = 1.200 wscm/
milbion calories (10680 wscf BTU).

(i) For liquid fossil fuels including
crude, residual, and distillate oils, ¥, =
1.164 wscm/million calories (10360
wscf/mihhon BTU).

(iv) For gaseous fossil fuels: for natural
gas, b, 1196 wsem/million calories
(10650 wacf/milion BTU; for propane, F,
= LSO wsemy/mitlion  calories (10230
wsef/million Bru); for butane F = 1.172
wsemmillion calories (10430 wetmil-
lion BTU).

B,, = proportion by volume of water
vapor in the ambient air,
B, - proportion by volume of water

vapor in the stack gas.

%aly, %0 C0O; = Oxygen or carbon dioxide
volume (expressed as percent) determined
with equipment specitied under Section 8
{325 1AC 3-1-8] of this Rule.

E - pollutant emission, Ibmillion BTU.

(2) For sulfuric acid plants the owner
or operator shath:

(A) Fatabhish a conversion tactar three
times danly according 10 the procedures of
Section 60,84y of 40 CFR Part 60

(B) NMuliiply the conversion tactor by
the average sulfur dioede concentration
in the tlue pases to obtain averare sultur
diovide emisstons i b ron; and

(C) Report the average sultur dioxide
emission for each 3-hour period in excess
of the emission standard set forth in 325
IAC 7-! (formerly known as APC-13), in
the quarterly summary.

(3) For nitric acid plants the owner or
operator shall:

(A) Establish a conversion factor ac-
cording to the procedurders of Section
60.73(b) of 40 CHR Part 60;

(B) Multiply the conversion factor by
the average nitrogen oxides concentration
in the flue gases to obtain nitrogen oxides
emissions in Ib/ton;

{C) Report the average nitrogen oxides
for each averaging period in excess of the
emission standard set forth in 325 IAC
10-1 (formerly known as APC-17), in the
quarterly summary,

(4) Alternate Data
Reduction Procedures,

(A) Alternate procedures for com-
puting emission averages that do not re-
quire integration of data may be approved
by the APCB if the owner or operator
shows that his procedures are at least as
accurate as those in this Rule {325 [4C
3-1].

(B) Alternative methods of converting
pollutant concentration measurements o
units of the emission standard may be ap-
prosved by the APCB it the cwner or
operiator shows that his procedures are at
least as accurate as those in this Rule /325
14AC 3-1/.

Reporting and

Rule 2. Source Sampling Procedures

See T Apphicability . this rule spplies o
any emissions testing performed in the
State to determine compliance with apphi-
cable emission himits contained in this T
tle (e Pollutton Control Board Rules),
or for any other purpose requiring review
and approval by the APCB

See. 2 Adoption of Federal Test Proce-
dures. bBmissions tests sthject to this
Rule shall be  conducted m accerd
ance with the procedures cad anabvsas
methads speated v Tile 30, Code of
Federai Reputanons Part 60 Appendie A
and Part 61 Appendin B, as in eflect on
December 20 1981 Sueh test methods,
cquipment. Galibration requirements, and
analhvsis mist be strictly fallowed unless
atherwee appronved by the Board or the
Feciinteal Secretary Hoans test methaod i
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revised as contained in the Code of Feder-
al Regulations, this Rule is subject to
change pursuant to 1C 4-22-2.

Sce. 3. Requirements Prior to Conduct-
ing Tests. (a) When a test is to be per-
formed by any person other than staff, a
test protocol form shall be completed and
received by the Board no later than 35

must be approved by an authorized on-site
staff member.

(d) The Board or the Technical Secre-
tary reserves the right to conduct any
portion of the reference method tests. In
such case, a 25-day notice of proper test
procedures will be given to the company
and their testing representative.

days prior to the intended test date. Such ) (e) The source operiator must notify the

test protocol shall be on a form approved
by the Board. Any special or unique infor-
mation relative 1o the scheduled test shall
be included with the form.

(b) After evaluating the completed test
protocol form, the Board or the Technical
Secretary.

(1) Inspect the test site.

(2) Require additional conditions, in-
cluding, but not limited to the following:

(A) Reasonable modifications to the
stack or duct to obtain acceptable test
conditions.

(B} A pretest meeting to resolve an
acceptable test protocol,

(C) Additional tests to allow for adverse
conditions such as interferences, non-
steady or cyclic processes.

(D) The keeping of process operating
parameter records, operating logs or
charts during the test,

(E) Conditions on control equipment
operation to make 1t representative of fu-
ture normal operation. or

{F) The recording of specified control
equipment operating parameters during
the test.

(c) If the Board or the Technical Secre-
tary requires modihcations to the test
methods, analytical methods, operational
parameters or other matters included in
the test protocol, or if a pretest meeting is
required, the source operator and the test-
ing firm shall be rotified by letter or
telephone at least 25 days prior to the
proposed test date. The source operator
will receive notice of the acceptability of
the test protocol from the Board or the
Technical Secretary within 10 days of its
receipt. If the source operator or test irm
desires to change any previously submitted
procedures or conditions, the Board must
be notified of such change at least 25 days
prior tet he intended test date, and sach
changes cannot be made ualess approved
by the Board or the Technical Secretary
prior to the test Changes in the test proto-
col that result from emergency conditions

Board of the actual test date at least two
weeks prior to the date.

Sec. 4. Performance of Test. (a) Staff
may observe the field test procedures and
plant operation during the test.

(b) All tests shall be conducted while
the source Is operating at between 95% to
100% of its maximum operating capacity,
or under other capacities or conditions
specified and approved by the Board or
the Technical Secretary. For the purpose
of this rule, maximum operating capacity
means the maximum design capacity of
the source or other maximum operating
capacities agreed to by the source and the
Board or ihe Technical Secretary.

(¢) Sources subject to Article 12 of this
Title (New Source Performance Stand-
ards) shall be tested under conditions as
specified in the applicable Rule.

(d) Calibration results of the various
sampling components must be available
for examination at the test site. The iafor-
mation must include dates, methods used,
data and results. All components requiring
calibration must be calibrated within 60
days prior 1o the actual test date. Post test
calibrations must be performed on the
compaonents within 45 days after the actu-
al test date or before the equipments’ next
field use whichever comes first. Compo-
nents requiring cahbration are listed in the
Federal test methods specified in Section 2
above. Calibration need not be dene be-
tween tests when several facilities at one
location are tested in series, as long as the
units are calibrated prior to the first test
and after the last test in the series which is
conducted at that site.

Sec. §. Test Results and Reports. (a)
All tests shall be reported to the Board or
the Technical Secretary in the form of a
test report containing the following infor-
mation {which can be kept confidential
upon request|

(1) Certihcation by team leader and
reviewer.

(2) Introduction, containing.

(A} Date and type of tests,

(B) [Type of process and contral
equipment,

(C) Plant name and location,

(D) Purpose of test, and

(E) Test participants and titles.

(}) Results summary, containing:

(A) Tabulated data and results of cach
test run, process weight rate or heat input
rate, the stack gas flow rate, the measured
cmissions given in units consistent with the
applicable emission limits, and the visible
emissions or average opacity readings, and

(B) Allowable emission rate,

(4) Process information, including.

{A) Description of process and control
device,

(B) Process flow diagram,

(C) Maximum design capacities,

(D) Fuel analysis and heat value for
heat input rate determination,

(E) Process and control equipment op-
erating conditions during tests,

(F) Discussion of variations from nor-
mal plant operations, and

(G) Stack height, exit diameter, volu-
metric flow rate (acfm), exit temperature,
and exit velocity.

(5) Sampling information, including

(A) Description of sampling methods
used,

(B) Brief discussion of the analviical
procedures with justification for any vari-
ance from standard procedures,

(C) Specification of the number of sam-
pling points, time per point, and total
sampling time per run,

(DY Cross scctional diagram showing
sampling points. diagram showing stack
dimensions, sampling location and dis-
tance from the nearest flow disturbance
upstream and downstream of the sampling
points, and

(k) Sampling train diagram.

(6) Appendix. contaiming:

(A) Samphing and analytical procedures

(B) Results and caleulations — Qne
complete calculation using actual data for
cuch iype of test pertormed must be
shown. Results must be stated to units
consistent with the .pphcable emission
himitation

(C) Raw preduction data signed by
plant otheal

(D) Phatocopies of all actual tield data
or artgral raw tield dota
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(E) Laboratory report with chain of -

custody shown,

(F) Copies of all calibration data,

(G) Applicable
emission limitation, and

(H) Copies of visible emissions observa-
tions or upacity monitor readings (for TSP
tests).

(b) Unless previously agreed to in writ-
ing by the Bourd or the Technical Secre-
tary. all test reports must be received by
the Board within forty-five (45) days of
the completion of the testing.

Sec. 6. Special Requirements for Test-
ing Certain Pollutants. (u) Particulate
matter tests shall be conducted in accord-
ance with the following procedures:

(1) Method $, Title 40 Code of Federal
Regulations, Part 60, Appendix A, as in
effect on December 2, 1981, or other pro-
cedures approved by the Board or the
Technical Secretary shall be used.

(2) Vistble emissions (VE) evaluation
shall be performed in conjunction with a
particulate emissions test by a qualified
observer in accordance ‘with the proce-
dures contained in 323 1AC 5-i-4. VE
readings shali be continuously recorded
for at least 30 minutes per heur of sam-
pling time for each sumpling repetition. A
variance from this requirement may be
granted by the en-site stail person for one
repetition only and provided that adverse
conditions exist which would invalidate
the VE rcadings. Sources equipped with
coONLinuous Opacity menitcts may submit
the monitor’s instiantaneous or six-minute
imtegrated readings during the sampling
peried. in lieu of performing VE observa-
tions; provided,

(A) The monitoring svstem meets the
Performance Specifications Tests | as
specified in 40 CFR 60, Appendix B as in
cflect on December 2, 1981, and

{(B) The monitor readings submitted
with the test include a zero apd span
calibration check at the start and end of
cach test.

(3) At least three (3) repetitions of the
test must be performed under identical
sturce operating conditions unless other-
wise allowed by the Board or the Techai-
cal Secretary,

(4) During cach of the repetitions, cach
samphng point shall be sampled for a
mimimum of two (2) minutes.

(5) The total test time per repetition
shatl be no Teas than sixty (60) minutes.

regulations showing _

(6) The total sample volume per repeti-
tion shall be no less than thirty (30) dry
standard cubic feet (dscf).

(7) The total particulate weight collect-
ed from the sampling nozzle, probe, cy-
clone (if used). filter holder (front half),
filter and connecting glassware shall be
reported. Particulate analysis of the im-
pinger catch is not required unless speci-
fied by staff.

(b) Sulfur dioxide (SO ) tests shall be
conducted in accordance with the follow-
ing procedures:

(1) Methud 6 or Method &, Title 40
Code of Federal Regulations, Part 60, Ap-
pendix A, as in effect on December 2,
1981, or other procedures approved by the
Board or the Technical Secretary shall be
used. :

(2) At least three (3) repetitions of two
(2) samples, each of Method 6 or three (3)
repretitions of Method 8 performed under
tdentical source operting conditions, shall
constitute a test.

(3) During cach of the repetitions for
Method 8, each sampling point shall be
sampled for a minimum of two (2)
minutes.

(4) The total test time per repetition
shall be as follows:

(A) Method 6 — a minimum of 20
minttes per run with a 30 minute interval
between each run, or

(B) Method 8 — a minimum of 60
minutes per run.

(S) The total sample volume per repeti-
tion under Method 8 shall be no less than
40 dry stundard cubic feet (dsef).

{c) Nitrogen oxide tests shall be con-
ducted i accordance with the foliowing
procedures:

(1) Methed 7, Titde 40, Code of Federal
Regulations, Part 60, Appendix A as in
effect on December 2, 1981, or other pro-
cedures approved by the Board or the
Technical Sceretary shall be used.

(2) At lcast three (3) repetitions of four
(4) samples cach shalt constitute a test.

(dy Volatile  Organic  Compounds
{(VOC) emissions tests shall be conducted
in  accordance with  the  following
procedures:

(1) Method 235 tale 30 Code of the

Federal Reunlations, Part 60, Appendix A
as in ctfect ¢ December 20 1930, or other
procedares pproved by thie Board or duly
authorized statl member shall be used Hor

Environmant A«portar
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the total non-methane organic (TN MO)
emissions.

(2) At least three (3) duplicate samples
must be collected and analyzed.

(3) The total test time per repetition
shall be a minimum of sixty (60} minutes.

Sec. 7. Invalid Tests. Any tests not
meeting the requirements of this Rule
may be treated by staff and the Board as
invalid for any and all purposes.

Sec. 8. Board Resolves Disputes A
source operator or testing firm may appeal
to the Board any decision made by staff
under the discretionary terms of this Rule
Any person desiring to make such an ap-
peal shall notify staft of the matters to be
appealed, and. if agreement cannot be
reached, the matter shall be presented to
the Board for a final determination. The
Board may appoint one of its members to
hear the matter and make recommenda-
tions for a final decision by the full Board.

ARTICLE 4. BURNING
REGULATIONS

Rule 1. Open Burning

Sec. 1. Applicability—~This Rule /325
1AC 4i-] establishes standards for the
open burining of material which would
result in emissions of regulated pollutants
and applies everywhere in the State
However, this Rule /325 [AC 4-1] shall
not apply in areas where acis permitted by
Section 3 (325 JAC 4-1-3) or authorized by
variance pursuant to Section i 7325 [1AC
4-1-4] are rrohibited by other State
and/or local laws, regulations, or or-
dinances such as [C 13-7-4-1(g).

Sec. 2. Prohibition—No persons shall
open burn any material except as providad
in Section 3 /325 ]AC 4-1-3] or Section 4
[325 IAC 4-1-4].

Sce. 3. Exemptions. (a) The following
types of fires are permitied:

(1) Fires celebrating  Twelfth  Night
Ceremonies.

(2) Fires celebrating ~chool pep rallies.

(3) Fires celebrating scouting activities.

(4) Camp fires,

(S) Residential burning —where
restdence contains four or foewer umits,
Burning shall be in a noncombustible con-
tainer with enclosed sides a bottom, and a
mesh covertng with openings no larcer
than 1-47 square. Burning is prohibited in
apactiment complenes and mobile horme
patrhe.
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(6) Farm burning—wood products
derived from farming operations. Clear-
ing operations (Section 4(a)(4) /325 IAC
4-1-4(aj(4)] are not considered farm burn-
ing.

(7) Waste oil burning—where the
waste oil has been collected in a properly
constructed and located pit as prescribed
in 310 1AC 7-1-37(A) (Rule 37A of the
Division of Oil and Gas, Department of
Natural Rersouces) at an oil well. Each oil
pit may be burned once every two (2)
months and all the oil must be completely
burned within thirty (30) minutes after ig-
nition.

(b) All exemptions shall be subject to
the following:

(1) Only wood products shall be burn-
ed unless otherwise stated above.

(2) Fires shall be attended at ali times
until completely extinguished.

(3) If tires create an air pollution
problem, a nuisance, or a fire hazard, they
shall be extinguished.

(4) All residential, farm operation, and
waste oil burning shall occur during
daylight hours during which the fires may
be replenished, but oniy in such a manner
that nearly all of the burning material 1s
consumed by sunset.

(5) No burning shall be conducted dur-
ing unfavorable meteorological condi-
tions such as temperature inversions, high
winds, air stagnation, etc.

Sec. 4. Variances. (a) Burning with
prior approval &f the board or its
designated agent may be authorized for
the following:

(1) Emergency burning of petroleum
products.

(2) Burning of refuse consisting of
material resulting from a natural disaster.

(3) Burning for the purpose of fire
training.

(4) Burning of natural growth derived
from a clearing operation, i.e., removal of
natural growth for change in use of the
land.

(5) Burning of highly explosive or other
dangerous materiais.

(b) Burning not exempted by Section 3
[325 1AC 4-1-3] may be permitted with
prior receipt of a variance application and
approval of the Board. (ur Pollution
Control Bourd)

Scc. 5. Liability—Any person who
allows the accumulation or existence of

5-24.85

combustible material which constitutes or
contributes to a fire causing air poliution
shail not be excused from responsibility
therefore on the basis that said fire was ac-
cidental or an act of God.

Rule 2. Incinerator

Sec. 1. Applicability—This Rule (325
1AC 4-2] establishes standards for the use
of incinerators which emit regulated
pollutants. This rule /325 IAC 4-2] doe~
not apply to incinerators in residential
units consisting of four or fewer families.
All other incinerators are subject to this
rule. /325 IAC 4-2).

Sec. 2. Sationary Incinerators—All
stationary incinerators shall:

(1) Consist of primary and secondary
chambers or the equivalent.

(2) Be equipped with a primary burner
unless burning wood products.

(3) Comply with 325 IAC 5-1 (formerly
known as APC 3) and 325 IAC Article 2
(formerly known as APC 19).

(4) Be maintained properly as specified
by the manufacturer and approved by the
Board or its designated agent.

(5) Be operated according to the
manufacturer’s recommendations and on-
ly burn waste approved by the Board or its
designated asgent.

(6) Comply with other state and/or
local regulations or ordinances regarding
installation and operation.

(7) Be operated so emissions of hacard-
ous material including, but not hmited
to, viahle pathogenic bacteria, dangerous
chemicals or gases, or noxious odors are
prevented

(8) Not emit particulate matter in ex-
cess of the following:

(A) Incinerators with a maximum
refuse-burning capacity of 200 or more
pounds per hour: 0.3 pounds of par-
ticulate matter per 1,000 pounds of dry
exhaust gas at standard conditions as cor-
rected to 50% excess air.

(B) All other incinerators: 0.5 pounds
of particulate matter per 1,000 pounds of
dry c¢xhaust gas at standard conditions
corrected to S0%, excess air.

(9) Not create an air pollution prob-
lem, a nuisance or a fire hazard. If any
of the above result, the burning shali be
terminated immediately

Sce. 3. Portable Incinerators—All port-
able incinerators shall be subject to the
following conditions:

~

(1) Approval of the Board or its
designated agent must be obtained prior
L0 operation at a new project site.

(2) Only wood products shall be burn-
ed.

(3) Merchantable material
salvaged where practicable.

(4) The local health department shall
be notified prior to any burning.

(5) All burning shall be conducted
under favorable meteorological condi-
tions.

(6) Burning shall occur during daylight
hours and all material shall be consumed
by sunset.

(7) If burning creates an air pollution
problem, a nuisance or a fire hazard, the
burning shall be terminated immediately.

(8) The incinerator shall be maintained
and operated according to the manufac-
turer’s recommendations and in a manner
approved by the Board or its designated
agent.

{9) The installation and operation of
such an apparatus shall comply with all
other state and/or local regulations or or-
dinances.

(10) A portable incinerator shall com-
ply with both 325 TAC 5-1 (formerly known
as APC 3)and 325 IAC, Article 2 (former-
ly known as APC 19).

shall be

ARTICLE 5.
OPACITY REGULATIONS

Rule 1. Opacity Limitations

Sec. 1. Applicability. (a) This rule /325
TAC 5-1] shall apply to all visible emis-
sions (not including condensed water
vapor) emitted by or from any facility or
source except those sources or facilities
for which specific visible emission limita-
tions are established by 325 1AC, Article
11, 325 JAC, Article 12, or 325 1AC, Arti-
cle 6.

(1) The requirements of Section 2(a)(1)
{325 TAC 5-1-2(a)] shall apply to sources
or facilities located in attainment areas for
particulate matter, designated in 325 IAC
1.1-2 (formerly known as APC 22).

(2) The reguirements of Section 2(a)(2)
[325 1AC 5-1-2(a)(2)] shall apply to sources
or facihities located in nonattainment
areas for particulate matter as designated
in 325 IAC 1.1-3 (tormerly known as APC
22).

(b) Sources or facilities located in areas
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designated as unclassifiable or attainment
areas in 325 1AC 1.1-3 (formerly Regula-
tion APC 22) which became subject to
more stringent liritations as a result of
said area being redesignated as a nonat-
tainment area by the Board, shall comply
with such himitations as expeditiously as
practable, but no later than December 31,
1982. No later than 60 days after the
promulgation of the nonattainment des-
ignation in 325 1AC 1.1-3, all sources or
facilities subjected to more stringent visi-
ble emission limitations by their redes-
ignation shall submit to the Board for
approval a schedule for attaining com-
pliance with this Rule /325 FAC 5-1].

Sec. 2. Emission Limitations. (2) Visi-
ble emissions from any source or facility
shall not exceed any of the following
himitations. Unless otherwise stated, all
visible emissions shall be observed in ac-
cordance with the procedures set forth in
Section 4 (325 [AC 5-1-4] of this rule:

(1) Sources or facilities of visible emis-
sions located in attainment areas for par-
ticulate matter shall meet the following
limitations:

(A) Visible emissions shall not exceed,
an average of 40% opacity in 24 con-
secutive readings.

(B) Visible emissions shall not exceed
60% opacity for more than a cumulative
total of 15 minutes (60 readings) in a
6-hour period.

(2) Sources or facilities of visible emis-
sions located in nonattainment areas shall
meet the following limitations:

(A) Visible cmissions shall not exceed,
an average of 30% opacity in 24 readings.

(B) Visible emisions shall not exceed
60% opacity for more than a cumulatie
total of 15 minutes (60 readings) in a
6-hour period.

(3) Sources and facilities of visible
cmissions located in both attainment or
nonattainment areas, for which an alter-
nate visible emission limitation has been
established pursuant to Secton S(b) (325
TAC 5-1-5¢b)] herein, shall comply with
said limitations in heu of the limitations
sot forth in subsection 2(a)(1) and 2(an )
[subsections (@)1} and (ajf2) of tius sec-
tion] preceding.

Sec. 3. Temporary Exempuions. ()
Boiler Startup and  Shutdown—\When
building a new fire in a boiler, or shuiting
down a hoilor, visible emissions may ex-

ceed the applicable opacity limit establish-
ed in Section 2(a) [325 IAC 5-1-2(a)];
however, visible emissions shall not ex-
ceed an average of 60% opacity and emis-
sions in excess of the applicable opacity
limit shall not continue for more than 10
continuous minules On one occasion in
any 24-hour period.

(b) Cleaning Boilers—When removing
ashes from the fuel bed or furnace in a
boiler or blowing tubes, visible emissions
may exceed the applicable opacity limit
established in Section 2(a) [325 IAC
5-1-2(aj); however, visible emissions shall
not exceed 60% opacity and visible emis-
sions in excess of the applicable opacity
limit shall not continue for more than five
continuous minutes on one occasion in
any 60-minute period. Such emissions
shall not be permitied on more than three
occasions in any 12-hour period.

(c) Facilities not temporarily exempted
by Subsections (a) and (b) above may be
granted special temporary exemptions by
the Board of the same duration and type
authorized therein provided that the
facility proves to the satistaction of the
Board that said exemptions are needed
and that during periods of startup and
shutdown, owners and operators shall, to
the extent practicable, maintain and
operate anv affected facility including air
pollution control equipment in a manner
comsistent with good air pollution control
practice for minimizing emissions. Deter-
mination of whether acceptable operating
and maintenance procedures are being
used will be based on information avail-
able to the Board, which may include, but
is not limited to, monitoring results, opac-
ity observations, review of operating
and maintenance procedures and inspec-
tion of the <ource.

(d) Sources or facilities not exempted
through subsections (a), (b), or (v) above
may abso be granted special exemptions by
the Board, provided that the source or
facility owner or aperator proves to the
satisfaction of the Board that said exemp-
tion is justifiable. Said exemption(s) may
be of longer duration and may apply to
other types of facilities not provided for in
subsections (a) and (b) above.

Sec. 4. Procedure to Determine Com-
pliance. (a) Determination of visible emis-
stons from sources or facitities to which
this Rule /325 1AC 5-1] applies may be

Enviennment Repartar

made in accordance with subsections (1)
and (2) below.

(1) Determination of visible emissions
by means of a qualified observer shall be
made according to the following provi-
sions (A) through (H).

(A) Position—The gqualified observer
shall stand at a distance sufficient to pro-
vide a clear view of the emissions with the
sun, if visible, criented in the 140° sector
to his back. Consistent with maintaining
the above requirement, the observer shall,
as much as possible, make his observa-
tions from the position such that his line
of vision is approximately perpendicular
to the direction of the visible emissions
(plume where applicable), and when
observing opacity of emissions from rec-
tangular outlets (e.g., monitors open
baghouses, noncircular stacks), approx-
imately perpendicular to the longer axis of
the outlet. The observer’s line of sight
should not include more than one plume
at a time when multiple stacks are invoiv-
ed, and in any case the observer should
make his observations with his line of
sight perpendicular to the longer axis of
such a set of multiple stacks (e.g., stub
stacks on baghouses).

{B) Field Records—The observer shall
record the name of the plant, emission
location, type of facility, observer’s name
and affiliation, and the date on a field
data sheet. Time, estimaied distance to
the emission location, approvimate wind
direction, estimated wind speed, descrip-
tion of the sky conditions {presence and
color of clouds), and +visible emissions
(plume where applicable) background are
recorded on a field data sheet at the time
opacity readings are initiated and com-
pleted.

(C) Observations—Opacity observa-
tions shall be made at the point of greatest
opacity in that portion of the visible emis-
sions, (plume where applicable) where
condensed water vapor is not present. The
observer shall not look continuously at
the visthle emissions, (plume where ap-
plicable) but instead <hall observe the visi-
ble emissions, (plume where applicable)
mometarily at 1S-second intenvals.

(D) Recording Observations—Opac-
ity observations shall be recorded 10 the
nearest 8% at 15-second intervals an an
observational record sheer. A minimum
ot 24 observations shall be recorded. Fach
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momentary observation shall be deemed
to represent the average opacity of emis-
sions for a 15-second period.

(E) Determination of Opacity As An
Average of 24 Consecutive Observa-
ttons —QOpacity shall be determined as an
average of 24 consecutive observations
recorded at 15-second intervals. Divide
the observations recorded on the record
sheet into sets of 24 consecutive observa-
tions. A set is composed of any 24 con-
secutive observations. Sets need not be
consecutive in time and in no case shall
two sets overlap. For each set of 24 obser-
vations. calculate the average by summing
the opacity of the 24 observations and
dividing this sum by 24. Record the
average opacity on a record sheet. For the
purpose of determining an alternative visi-
ble emission limit in accordance with Sec-
tion 5(b) /325 IAC 5-5-5(b)] following, an
average of 24 consecutive readings or
more may be used to calculate the alter-
native visible emissions limit.

(F) Determination of Opacity As A
Cumulative Total of 15 Minutes—For
emissions from intermittent sources,
opacity shall be determined in accordance
with subsections (1), (2), (3), and the first
sentence of (4). Each momentary observa-
tion shall be deemed to represent the
average opacity of emissions for a 15 sec-
ond period. Ali readings greater than the
specitied limit in Section 2 325 IAC 5-1-2)
shall be accumulated as 15 second
segments for comparison with the limit.

(G) Attached Steam Plumes—When
condensed water vapor is present within
the plume as it emerges from the emission
outlet, opacity observations shall be made
beyond the point in the plume at which
condensed water vapor is no longer visi-
ble. The observer shall record the ap-
proximate distance from the emission
outlet to the point in the plume at which
the observations are made.

(H) Detached Steam Plumes—When
water vapor in the plume condenses and
becomes visible at a distinct distance from
the emission outlet, the opacity of emis-
siony should be evaiuated at the emission
outlet priror to the condensation of water
vapar and the formation of the steam
pluime.

(2) Determination of compliance with
vivhie emission limitations established in
this Rule /325 1A C 5-1) may a'so be made

K .24 _Q%
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in accordance with a source’s or facility’s
continuous monitoring equipment, for
any source or facility in compliance with
the requirements of 325 TAC 3-1.

(b) If the compliance determination
procedures set forth in subsection (1) and
(2) preceding results in any contlict in visi-
ble emission readings, the determination
made in accordance with subsection (2)
above shall prevail for the purpose of
compliance, provided that it can be shown
that the continuous monitor has met the
performance specifications as set forth in
the U.S. EPA Federal Reference 40 CFR,
Part 60, specifically Performance Spec-
ification 1.

Sec. 5. Special Considerations. (a) A
violation of this Rule /325 IAC 5-1] shall
constitute prima facie evidence of a viola-
tion of other applicable particulate emis-
sion control regulations. A violation of
any such regulation can be refuted by a
performance test conducted in accordance
with paragraph (b), below. Such test shall
refute the mass emission violation only if
the source is shown to be in compliance
with the allowable mass emission limit.
An exceedance of the allowable opacity
emission limit will not be treated as a
violation if, during the test described in
(b) below, the source demonstrates com-
pliance with the allowable mass emission
limit while simultaneously having visible
emissions more than or equal to the
reading at which the exceedance was
originally observed.

(b) Establishment or Alternate Visible
Emission Limits—The owner or operator
of a source or facility which believes it can
operate in compliance with the applicable
mass emission limitation, but exceeds the
limits specified in Section 2 [325 /AC
5-1-2] of this Rule, may submit a written
petition to the Technical Secretary re-
questing that an alternate opacity limita-
tion be established pursuant to the follow-
ing provisions Additionally, if the Board
has issued a Notice of Violation to an
owner or operator of a source or facility
for violation of the applicable opacity
limitation, such owner or operator may,
propose in Notice of Violation resoluticn,
to disprove said violation by establishing
an alternate opacity limit pursuant to the
following provisions. This alternate limit
shall be based upon a mass emission per-
formance test conducted according to a

method designated by the Board, and
a visible emission test conducted si-
muhaneously, according to Scction 4
[325 1C 5-1-4] of this Rule. Where the
Board determines there is no acceptable
test method available, a request for an
alternate visible emission limit <hall be
denied.

(1) The alternate emission himut shall be
equal to that level of opacity at which the
source or tacility will be able, av indicated
by the pertormance and opacity tesis, to
meet the opacity standard at all times dur-
ing which the source or facility is meeing
the mass cmission limitaton. However,
the Board shall also reserve the right to
determine the alternate visible emissions
limit in the following manner:

{A) If a performance test of a source or
facility demonstrates (i) that said source
or facility is in compliance with the
allowable mass emissions limit (as defined
in 325 IAC 1.1.-1) at the time that the test
is done, and: (i) simultaneously, <aid
source’'s or facility's test demonsirates
that the allowable opacity emission limit is
being exceeded. then, the enforceable
opacity limitation shall be equal to that
level of opacity at which the source or
facility will be able a» indicated by the per-
formance and opacity tests to meet the
opacity standard at all times during which
the source or facility is meeting the mass
emission limitation.

(B) If a performance test of a source
or facility demonstrates (i) that said
source of facility is in compliance with the
allowable mass emission limit, and the test
mass emission rate is within 109 of the
allowable emissions himit for that source
or faility, and; (i) simultaneously, said
scurce’s or facility’s test demonsirates
that the opacity observed is below the
allowable opacity emission limit, the ¢n-
forceable opacity limitation shall be equal
to that level of opacity at which the source
or facility will be abie as indicated by the
performance and opacity tests, to meet
the opactty standard at all times during
which the source or facility is meeting the
mass emission limitation.

(C) It a performance test of a cource or
facility demonstrates (i) that said source
or tacility s in comphance with the
allowable mass emission lmit, and the test
mass emission rate is less than 9076 of the
altowable  cmissions  linnt and: ()
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simultaneously, said source’s or facility’s
test demonstrates that the opacity observ-
ed is below the allowable opacity emission
limit, the enforceable opacity limitation
shall remain the existing allowable opacity
emission limitation for that source or
facility.

(2) Compliance with 325 IAC 6-2
(formerly known as APC 4R), 325 1AC
6-3 (formerly known as APC §), 325 IAC
11-1 (formerly known as APC 6), and 325
IAC 6-1 (formerly known as APC 23),
and other applicable regulations must be
demonstrated by the performance test.

(3) The Board may require a perfor-
mangce test in any case where it is necessary
to determine the compliance status for a
facility. However, the Board will not re-
quest a performance test for any facility
which is known to be in compliance with
the allowable opacity limitation.

(4) All alternate visible emission limits
shall be established on a source or facility-
specific basis. No limitation for any acili-
ty or source shall be established by
reference to a similar or identical facility
or source.

(5) The owner or operator of the source
or facility shall notify the Board at least
fifteen days prior to conducting a test for
the purposes of demonstrating an alter-
nate visible emission limit.

(6) A staft member who is a qualitied
observer, approved by the Board or other
consultant upproved by the Board shall be
present during any per{ormaice tests.

(7) The cost of the performance test
shall be at the expense ot the owner or op-
erator.

(8) Any alternate visible emission himit
established for any source or facility shall
not become effective until said limitation
is established in the applicable operating
permit. Said hmitation wiil be incorpo-
rated, by amendment, into the operating
permit for said source or facility and sub-
mitted to the U.S. EPA as a SIP revision.

(9) Where a visible emission limitation
is based upon a New Source Performance
Standard, any new limitation must com-
ply with the provisions of said standard.

Sce. 6. Comphance Timetables—Sources
newly subject to more stringznt himitations
at the promuleation date of this Rule /325
[AC 5 1] by Section 2 (325 14 C 5-2-1) shall
comply with the compliance schedule of
325 IAC 6-1 (formerly known as APC 23).

Sec. 7. SIP Revision—Any exemptions
given or provisions granted to this rule
{325 IAC 5-1] by the Board in Sections 3
() £325 TAC 5-3-2(c)] or 5(b) {325 IAC 5-
1-5(b)] shall be submitted to the U.S. EPA
as revisions to the State Implementation
Plan.

ARTICLE 6. PARTICULATE
REGULATIONS

Rule 1. Nonattainment Area Limita-
tions

Sec. 1. Applicability. Sources or facil-
ities specificaily listed in Appendix A (325
TAC 6-1-7] of this Rule shall comply with
the limitations contained therein. Sources
or facilities that are (1) located in the non-
attainment counties listed in Appendix A
[325 IAC 6-1-7], (2) but which sources or
facilities are not specifically listed in Ap-
pendix A (325 IAC 6-1-7/, and (3) have
the potential to emit 100 tons or more of
particulate matter per year or have actual
emissions of 10 tons or more of particu-
late matter per year, shall comply with the
limitations of Section 2 [325 IAC 6-1-2],
hereof.

Sec. 2. Emission Limitations. (a) Gen-
eral Sources—Facilities not limited by
paragraphs (b) through (g) below shall not
aillow or permit discharge to the atmo-
sphere any gases which contain particulate
matter in excess of 0.07 gram per dry stan-
dard cubic meter (2/dscm) (0.03 grain per
dry standard cubic foot (dwcf)). Where
this limitation is more stringent than the
applicable Iimitations of paragraphs (b)
through (g) of this section, for facilities in
existence prior to the applicability dates,
or of a size not applicable to said para-
graphs, emission limitations for those fa-
cilities shall be determined by the Board
and will be established in accordance with
the procedures set forth in paragraph (h)
of this section.

(b) Fuel Combustion Steam Generators
—No person shall operate a fossil tuel
combustion steam generator (any furnace
or boiler used in the process of burning
solid, liquid, or gaseous fuel or any com-
bination thersof tor the purpose of pro-
ducing steam by heat transfer) so as to dis-
charge or cause to be dischargzd any gases
unless such gases are limited to:

(1) A particulate matter content of no
greater than 0,18 grams per million calo-

Env.ronment Raporiar

ries (0.10 pounds per miihion Buu) for solid
fuel fired generators of greater than 63
million kilocalories (kcal) per hour heat
input (250 million Biu);

{2) A particulate matter content of no
greater than 0.63 grams per million calo-
ries (0.35 pounds per mulion Btu) for solid
fuel fired generators of equal to or greater
than 6.3 but less than or equal to 63 mil-
lion kcal per hour heat input (25 but less
thaa or equal to 250 million Btu);

(3) A particulate matter content of no
greater than 1.08 grams per million calo-
ries (0.6 pounds per million Btu) for solid
fuel fired generators of less than 6.3 mil-
lion kcal per hour heat input (25 million
Btu);

(4) A particulate matter content of no
greater than 0.27 grams per million kcai
(0.15 pounds per million Bty) for all liquid
fuel fired steam generators.

(5) A particulate matter content of no
greater than .01 grains per dry standard
cubic foot for all gaseous fuel-fired steam
generators.

(¢) Aspalt Concrete Plants—The re-
quirements of this provision shall apply to
any asphalt concrete plant (any facility
used to manufacture asphalt concrete by
heating and drying aguregate and mixing
with asphalt cement). An asphait concrete
plant is deemed to consist only of the fol-
lowing: driers, systems for screening,
handling, storing, and weighing hot agere.
gate; systems for loading, transferring,
and storing mineral filler; systems for
mixing asphalt concrete; and the loading,
transfer, and storage systems associated
with emission control systems.

(1) No person shall operate the affected
facilities of an asphalt concrete plant
which existed on or prior to June 11,
1973, 0 4s to discharge or cause to be dis-
charged into the atmosphere any gases
unless such gases are limited to:

(A) A particulate matter content of no
greater than 230 mg per dsem (0.10 grain
per dscf).

(dy Grain Elevators—No person shall
operate a grain elevator (a grain elevator i«
defined as any plant or installation at
which grain is unloaded, handled, clean-
ed, dned, stored or loaded) without
meeting the provisions of thiv Section.
Paragraph (1) below shail apply to any
grain storage elevator located at any graim
processing source which has a permanent
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X~ Rule 2. [Repealed]

Rule 2.1. Particulate Emission Limita-
tions for Sources of Indirect Heating

Sec. 1. Applicability. This rule estab-
lishes limitations for sources of indirect
heating. (a) Particulate emissions from
the combustion of fuel for indirect heating
from all facilities located in Lake, Porter,
Marion, Boone, Hamilton, Hendricks,
Johnson, Morgan, Shelby, and Hancock
Counties which were existing and in oper-
ation or which received permit to con-
struct prior to the effective date of this
rule (325 IAC 6-2.1) shall be limited by
section 2 below.

(b) Particulate emissions from the com-
bustion of fuel for indirect heating from
all facilities not specified in (a) which
were existing and in operation or which
received permits to construct prior to the
effective date of this rule (325 IAC 6-2.1)
shall be limited by section 3 below.

(c) Particulate emissions from the com-
bustion of fuel for indirect heating from
all facilities receiving permits to construct
on or after the efiective date of this rule
(325 IAC 6-2.1) shall be limited by sec-
tion 4 below.

(d) If any limitation established by this
rule (325 IAC 6-2.1) is inconsistent with
applicable limitations contained in 325
IAC 6-1. then the limitations contained in
325 IAC 6-1 prevail.

(e) If any limitatien established by this
rule (325 IAC 6-2.1) is inconsistent with
applicable limitations contained in 325
IAC article 12.1 (New Source Perfor-
mance Standards) then the limitations
contained in 325 IAC article 12.1 prevail.

() If any limitation established by this
rule (325 IAC 6-2.1) is inconsistent with a
limitation contained in a facility’s con-
struction or operation permit as issued
pursuant to 325 IAC article 2 (Permit
Review Regulations), then the limitations
contained in the source’s current permits
prevail.

(g) If any limitation established by this
rule (325 TAC 6-2.1) is inconsistent with a
limitation required by 325 [AC article 2
(Permit Review Regulations) to prevent a
violation of the Ambient Air Quality
Stindards set forth in 325 1AT 1.1-3, then
the limitations required by 325 1AC arti-
cle 2 prevail.

(h) The addition of a new facility at a

source does not affect the limitations of
the existing facilities unless such changes
in the limitations are required by the pro-
visions of 325 IAC article 2 or 325 IAC 6-
1.

Sec. 2. Emission limitations for facilities
specified in 325 TAC 6-2.1-1(a). (a) Parti-
culate emissions from existing indirect
heating facilities located in the specified
counties shall be limited by the following
equation:

QO.XG

Where:

Pt = Pounds of particulate matter emitted
per million Btu (Ib/mmBtu) heat input.
Q = Total source maximum operating
capacity rating in million Btu per hour
(mmBtu/hr) heat input. The maximum
operating capacity rating is defined as the
maximum capacity at which the facility is
operated or the nameplate capacity,
whichever is specified in the facility’s op-
eration permit application, except when
some lower capacity is contained in the
facility’s operation permit, in which case,
the capacity specified in the operation per-
mit shall be used.

For Q less than 10 mmBtu/hr, Pt shall
not exceed 0.6.

For Q greater than or equal to 10,000
mmBtiu/hr, Pt shall not exceed 0.2. Figure
1 may be used to estimate allowable
emissions.

(b) The emission limitations for those
indirect heating facilities which were ex-
isting and in operation on or before June
8, 1972, shall be calculated using the
equation contained in subsection 2(a)
where: Q shall reflect the total source
capacity on June 8, 1972. The resulting Pt
is the emission limitation for each facility
existing on that date and will not be af-
fected by the addition of any subsequent
facility. The particulate emissions from all
of the facilities which were in existence on
June 8, 1972, may be allocated in any way
among these facilities provided that they
will not result in a significantly greater air
quality impact level at any receptor than
that which would result if the particulute
emissions from each of these facilities
were limited to Pt; and provided that the
emission limitations for each facility arc

specified in its operation permit. Signifi-
cant impact levels are defined in 325 IAC
2-3, section 2(d).

(c) The emission limitations for those
indirect heating facilities which began op-
eration after June 8, 1972, and before the
cffective date of this rule (325 T1AC 6-2.1),
and those facilities which receive permits
to construct prior to the effective date of
this rule (325 IAC 6-2.1) shall be calculat-
ed using the equation contained in subsec-
tion 2(a) where: Q includes the capacity
for the facility in question and the cupaci-
ties for those facilities which were pre-
viously constructed or received prior per-
mits to construct. The limitations for all
previously permitted facilities do not
change. The Q and Pt for each facility at a
source which begins operation or receives
a construction permit during this time pe-
riod will be different.

Sec. 3. (a) Particulate emissions from
indirect heating facilities existing and in
operation before the effective date of this
rule shall be limited by the following
equation

CXaXh
76.5 X Q 5 X No-2s

Pt =

Where:

C = Maximum ground level concentra-
tion with respect to distance from the
point source at the “critical™ wind speed
for level terrain. This shall equal 50 micro-
grams per cubic meter (ug/m?’) for a peri-
od not to exceed a 60-minute time period.

Pt = Pounds of particulate matter emit-
ted per million Btu heat input
(lb/mmBtu).

Q = Total source maximum operating
capacity rating in million Btu per hour
(mmBTU/hr) heat input. The maximum
operating capacity rating is defined as the
maximum capacity at which the facility is
operated or the nameplate capacity,
whichever is specified in the facility’s op-
eration permit application, except when
some lower capacity is tontained in the
facility's operation permit; in which case,
the capacity specified in the operation per-
mit shall be used.

N = Number of stacks in fuel burning
operation.

a - Plume rise factor which is used to
muake allowance for less than theoretical
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plume rise. The value 0.67 shall be used
for Q less than or equal to 1,000
mmBtu/hr heat input. The value 0.8 shall
be used for Q greater than 1,000
mmBtu/hr heat input.

h = Stack height in feet. If a number of
stacks of different heights exist, the aver-
age stack height to represent “N" stacks
shall be calculated by weighing each stack
height with its particulate matter emission
rate as follows:

Where:

pa=the actual controlled emission rate
in Ib/mmBtu using the emission factor
from AP-42 or stack test data. Stacks
constructed after Junuary 1, 1971, shall be
credited with GEP stack height only. GEP
stack hcight shalf be calcuiated as speci-
fied in rule 325 1AC 1.1-6.1

(b) The emission hmitations for those
indirect hcating facilities which were ex-
isting and in operation on or before June
8, 1972, shall be calculatzd using the
aquation contained in subsection 3(a)
where: Q. N, and h shall include the
parameters for all facilities in operation on
June 8, 1972, The resulting Pt is the
emission limitation for each facility exist-
ing on that date and will not be affected
by the addition of any subsequent facility.
The particulate emissions from all of the
facilities which were in existence on June
8, 1972, may be allocated in any way
among these facilities provided that they
will not result in a significantly greater air
quality impact level at any receptor than
tiat which would result if the particulate
emissions from each of these facilities
were limited to Pt; and provided that the
emission limitations for each facility are

specified in its operation permit. Signifi-
cant impact levels are defined in 325 IAC
2-3 section 2(d).

(¢) The emission limitations for those
indirect heaung facilities which began op-
eration after June 8, 1972, and before the
effective date of this rule (325 IAC 6-2.1).
and those facilities which receive permits
to construct prior to the effective date of
this rule (325 1AC 6-2.1) shall be calculat-
ed using the equation contained in subsec-
tion 3(a) where: Q, N, and h shall include
the parameters for the facility in question
and for those facilities which were pre-
viously constructed or received prior per-
mits to construct, The limitations for all
previously permitted facilities do not
change. The Q. N, h, and Pt for ecach
facility at a source which begins operation
or receives a construction permit during
this time period will be different.

(d) Particulate emissions from all facili-
ties used for indirect heating purposes
which were existing and in operation on or
before June 8, 1972, shall in no case ex-
ceed 0.8 Ib/mmBtu heat input.

(¢) Particulate emissions from any fa-
ality used for indirect heating purposes
which has 250 mmBtu/hr heat input or
less and which began operation after June
& 1972, shull i no case exceed 0.6
Ib/mmBtu heat input.

Sec. 4. Euission fimitations or tactiities
specified in 325 IAC 6-2.1-1(¢) (a) Parti-
culate emissions from indirect heating fa-
cilities constructed after the effective date
of this rule (325 IAC 6-2.1) shall be limit-
ed by the following equation:

Pt = 1.09_

Q G.2%

Where:

Pt = Pounds of particulate matter emit-
ted per million Btu (Ib/mmBtu) heat
npud.

Q = Total source maximum operating
capacity rating in million Btu per hour
(mmBtu/hr) heat input. The maximum
operating capacity rating is defined as the
maximum capacity at which the facihity s

operated or the nameplate capacity,
whichever is specified in the facility's per-
mit application, except when some lower
capacity is contained in the facility's oper-
ation permit; in which case, the capacity
specified in the operation permit shalil be
used.

For Q less than 10 mmBtu/hr, Pt shall
not exceed 0.6.

For Q greater than or equal to 10,000
mmBtu/hr, Pt shall not exceed 0.1. Figure
2 may be used to estimate allowable
emissions.

(b) As each new indirect heating facili-
ty is added to a plant Q will increase. Asa
result, the emission limitation for each
progressively newer facility will be more
stringent until the total plant capacity
rcaches 10,000 mmBtu/hr after which the
emission limit for each newer facility will
be 0.1 Ib/mmBtu heat input. The rated
capacities for facilities regulated by article
12.1, New Source Performance Stan-
dards, shall be included when calculating
Q for subsequent facilities.

Rule 3. Process Operations

Sec. 1. Applicability—This Rule /325
14C 6-3] establishes emission limitations
for particilate emissions from process
operations located anywhere in the State.
The following processes and their atten-
dant ~missions are exempt from this Rule
{325 1AC 6-3:

(1} Combustion tor indirect heating
(2) Incinerators

(3} Open burning

(4) Existing toundry Cupolas

If any lLimitation established by this
Rule /325 [AC 6-3/ is inconsistent with ap-
plicable limitations contained in 125 1AC
6-1 {formerly known as APC 23), or ¢on-
tained in 325 JTAC, Article 12 (New Source
Performance Standards), then the limita-
tion contained herein shall not apply: but
the hmit in such sections shall apply.

See. 2. Emission Limitations. (a) Ce-
ment Kilns—No owner or operator of a
cement manutacturing operation com-
mopng operation prior o Docember 6,
tueX, cquipped with electrostatic
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precipitators, bag filters or equivalent gas-
cleaning devices shall cause, allow or per-
mit any discharge to the atmosphere any
gases containing particulate matter in ex-
cess of:

(1) E = 8.6 P2%7, below 30 tons per
hour of process weight;

(2) E = 15.0 P*%9, over 30 tons of pro-
cess weight.

Where E = emission rate in pounds/
hour and P = process weight in
tons/hour.

(b) Catalytic Cracking Units—The
owner or operator of a catalytic cracking
unit commencing operation prior to
December 6, 1968, and which is equipped
with cyclone separators, electrostatic
precipitators, or other gas-cleaning
systems shall recover 99.97% or more of
the circulating catalyst or total gas-borne
particulate.

(¢) Process Operations—No person
shalil operate any process so as to produce,
cause, suffer or allow particuiate matter
to be emitted in excess of the amount
shown in the following table.

-
Allowabie Rate ol Emission
on Process Wetght Raie
Provess Provess
Weight Waght
Rate Rate
Rate of Rate of
Emission Emission
Lbs/Hr Tonw Hr LbsHr  Lbyw Hre  Tons Hr  Lbs Hr
100 0.0 0.551 16,00 300 16.5
200 0.10 0.877 18,000 9.00 179
00 0.20 1.40 20,000 10.00 192
600 0.30 1.83 30.000 15 00 252
800 00 p3 40,000 2000 305
1.000 0.50 2.58 50,000 25.00 354
1.500 078 13 60,000 30 00 W00
2.000 1.00 4.10 70.000 3500 413
2,500 1.28 4.76 80,000 LRV VR 3]
3.000 1.50 5.38 90.000 4500 436
3.500 1.75 $ 96 100,000 S0.00 346
4.000 2.00 652 120,000 SO0 463
$.000 .50 758 140,000 70.00 478
6.000 30 8.56 164,000 80.00 49 0
7,000 3,50 99 200,000 100.00 w2
8.000 400 10.40 1,000,000 500.00 690
9.000 4% 1120 2,000,000 1,000.00 T1e
10.000 $ 00 1200 6.000008 300000 927
12,000 600 13.60

'Imerpol-non of the data 1n this 1abie for provess weight
rates up to 60,000 by hr shail be accomplished by use of the
equation

E 2 410p0&
and nierpolation and extrapolalion of the data for process
wetght rates in excess of 60,000 1bs/ hr shall be accomplished by
use ot the equation:
E=ssupllla
E = rate of eminion in (be, hr and
P = process weight i tofs he

where

P, ALLOWABLE POUNDS
DUST/MILLION BTU INPUT

When the process weight exceeds 200
tons/hour, the maximum allowable emis-
sion may exceed that shown in the table,
provided the concentration of particulate
matter in the discharge gases to the as
mosphere is less than 0.10 pounds per
1,000 pounds of gases at standard condi-
tions.

Rule 4. Fugitive Dust Emissions

Sec. 1. Appiicability—This Rule /325
IAC 6-4] shall apply to all sources of
fugitive dust. For the purposes of this
Rule /325 TAC 64/, *‘fugitive dust”
means the generation of particulate mat-
ter to the extent that some portion of the
material escapes beyond the property line
or boundaries of the property, right-of-
way, or easement on which the source is
located.

Sec. 2. Allowablc Emissions— A source
or sources generating fugitive dust shall be
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APPENDIX C
Plant Operating Logs
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APPENDIX D
Coal Analysis
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g/ /N
"' W CDORE LABORATORIES
T AU CORE LAEORATORIES> INC.

& moniCreamws Cormoary ANALYTICAL REFORT

2315 GLENVIEW AVE.
EVANSVILLEy IN A7712
(B812)> a424-2920%9

13-AFR-88

DEFPT. OF THE AIR FORCE
305 CSG/7DE
GRISSOM A.F.EB.>» IN 4671 -S500

FILE NUMEER?: GA0O41188 INENTIFICATION

SAMPLE NO. ¢ 0001 CAN $£5004

INVOICE JOB #: C88434 2

LOCATION #: 63120 Bon€R # S

Ruvy
e BYPASS .
AS RECEIVED ALR DRIED LRY
BAGIS EASIS RASIS

%Z MOISTURE 12.78 S.82 ———
7% ASH .90 &.327 &.764
% VOLATILE 32,79 35,40 37.539
%Z FIXED CAREON 48.53 92,41 S3.45
TOTAL FERCENTAGE 100.900 100.00 100.00
7Z SULFUR G.74 0.80 0.85
RTU/LER. 115,206 2+857 13,651
MAF KTU/LE. indadies - 14,441
LERS SULFUR/MM ETU 0.62
LRS WATER/MM RTU 10,73
LRSS ASH/MM ERTU 4,964

FEDNUCING ASH FUSION?! 2700+ DEGREES F . RESFECTFULLY SURMITTED,
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CORE LABORATORIES
CORE LAEORATORIES > INC.
ANALYTICAHAL REFORT

2315 GLENVIEW NAVE.
EVANSVILLE>s IN 47712
(B81L2) 2A223-270°

13-AFR-88

REFT. OF THE AIR FORCE
305 CSG/7DE
GRISSOM A.F.E.>» IN A4656FP71L—-35300

FILE NUMKER: GA041188 IDENTIFICATION
SAMPLE MO. $ 0002 CAN $ 5005
INVOICE JOR #! CB8434
LOCATION %: 63120 Boitre #£ 5
Row P
e Y PASS e
AS RECEIVED AIR DRIED DRY
RASIS RASIS BASIS
% MOISTURE 13.93 6.39 -—-
%~ ASH 5,37 S.84 &§.24
% VOLATILE 32,04 34,85 37.23
% FIXER CAREON A8, 66 52.92 56,53
TOTAL PERCEMTAGE 100,00 100,00 100.00
%Z SULFUR 0.71 0.77 0.82
KTU/LE. 11,799 12,833 13,709
MAF RTU/LE., -——- -—- 145621
LLES SULFUR/MM ETU 0.60
LES WATER/MM BTU 11.81
LES ASH/MM RTU A.55
RENUCING ASH FUSION: 27004 DNEGREES F ' RESFECTFULLY SUERMITTED,

KEVIN J. WEIL
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5
.X.
*.

CORE LABORATORIES

INC .

A Lon e Comoary ANALYTICAL REFORT

2315

EVANSVILLE >
(812) A424-—-2909

13-AFR-88

DEFT. OF THE AIR FORCE

303 CSG/DE

GRISSOM A.F.B.>

FILE NUMBER: GAO41188
SAMPLE NO. ¢ 0003
INVOICE JOR #: CB88434
LOCATION #: 63120

MOISTURE

ASH

VOLATILE
FIXED CARRON

NN NN

TOTAL FERCENTAGE

%Z SULFUR
RTU/LR.,
MAF ETU/LR.

{.BS SULFUR/MM BRTU

LBS WATER/MM RTU
LBS ASH/MM RTU

FEDUCING ASH FUSION: 2700+

GLENVIEW AVE.
IN 47712

IN 46571 —-500

IDENTIFICATION
CAN # 5007
PorekR # 5
Ruw 3
e _BYPAS
AS RECEIVED AIR DRIED DRY
RASIS RASIS BASIS
12.58 6,02 -
6,17 6.63 706
32.924 35.41 37.48
48,31 51.93 55.24
100.00 100.00 100,00
0.79 0.85 0.%0
11,883 12,775 13,593
_—— - 14,625
0.64
10.5¢9
5.19
DEGREES F

RESPECTFULLY SUBRMITTED,

VIN J. séIL



ﬁ y CORE LASORATORIES
Western MM CORE LAEBORATORIES» INC.
A oni e Camon ANALYTICAL REFOKRT

2315 GLENVIEW AVE .
EVANSVILLE> IN 47712
(812) A422-—-290%2

13-AFR-88

DEFT. OF THE AIR FORCE
I0S CSG/7DRE
GRISSOM A.F.E.>» IN 46971 —-500

FILE NUMBER: GA041188 IDENTIFICATION
SAMPLE MO. ¢ 0004 CAN % 5009
INVOICE JOR #: CB88424
LOCATICN ¥: 63120 Ronfe S
Ruw |
SCRUBARLER
AS RECEIVEDR AIR DRIED DRY
RASIS EASIS RASIS
% MDISTURE 12,42 5.32 S
% ASH 6.46 6.99 7 .36
% VOLATILE 33,04 35,71 3 .72
% FIXED CARROM 48,08 51.98 54,90
TOTAL PERCENTAGF 100.00 100.00 100,00
% SULFUR 0,83 0.50 0.95
RTU/LR. 11,896 12,860 13,583
MAF ETU/LR. - - 145664
LRBS SULFUR/MM RTU 0.70
LRS WATER, MM RTU 10.44
LES ASH/MM ETU S.43
REDUCING ASH FUSION: 2700+ DEGREES F , RESPECTFULLY SUERMITTED.
. /i
(eid
KEVIN J. IL
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T

Westsrn Atias
international

CORE LMAEORATORIES >

CORE LASORATORIES
INC .

A L.non /Oreseer Compary

2315
EVANSVILLES

DEFPT.
305 CSG/7DE

GRISSOM A.F.B.,>

FILE NUMBRER: GA041188
SAMPLE NO. ¢ 0005
INVOICE JOR #¢ CBB8B434

LOCATION #: &3120

o = = = - e - v e -

. MOISTURE

ASH

» VOLATILC
FIXED CARRON

S e

=

TOTAL FERCENTAGE

Z SULFUR
RTU/LB.
MAF RBRTU/LE.

SULFUR/MM RTU
WATER/MM RTU
ASH/MM ETU

LES
LES
LBS

REDUCING ASH FUSION: 2700+

ANALYTICAL REFORT

GLENVIEW AVE .
IN 47712
(812> A42A4—-2909

13-AFR-88

OF THE AIR FORCE

In HHEP71-500
IDENTIFICATION
CaAN # 5011
BO/reR 65
RVNZ
seru3BRrC
AS RECEIVED AIR DRIED DRY
RASIS RASIS RASIS
14037 5025 -
5.67 .27 6,62
33.67 37.26 39,32
446,29 51.22 54,048
100.00 100,00 100,00
0.72 0,80 0.84
11,743 12,994 13,714
- -—— 14,483
0.61
12.24
4,83
DEGREES F RESFECTFULLY SUEBMITTED,

VIN J.

E&L
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} CORE ILLABORATORIES
WestemnAtlss ~ h o | AROR T E

A Lo/ Cresger Compary ANALYTICAL REFORT

2315 GLENVIEW AVE.
EVANSVILLEs IN 47712
(812) A4Z24—-2909

13-AFR-88

DEPT. OF THE AIR FORCE
305 CSOG/7DE

GRISSOM A.F.B.» IN 46971-500
FILE NUMBER: GA041188 INENTIFICATION
SAHPLE NO. : 0006 CAN # 5012
INVOICE JOR #: CE8434
LOCATION $: 63120 Boirk WS
RUN 3
SenLBBER ‘
AS RECEIVED AIR DRIED DRY
RASIS BASIS RASIS
% MOISTURE 12.97 S.46 -
Z ASH 5.76 626 6,62
% VOLATILE 32.89 35.73 37.79
% FIXED CARBON 48.38 52.55 55,59
TOTAL PERCENTAGE 100.00 100.00 100.00
% SULFUR 0.75 0.81 0.86
BTU/LB. 11,888 12,914 131640
MAF ETU/LR. - - 145627
LRS SULFUR/MM ETU 0.63
LRS WATER/MM BTU 10,91
LES ASH/MM ETU 4.84
REDUCING ASH FUSION! 2700+ LEGREES F RESPECTFULLY SUBMITTED

i&yﬁb% . Z@Zﬁxﬁfg

KEVIN 1.




Wheastarn Atiss
International

A Uton/Oresser Compary

DEFT.

FILE NUMRER?
SAMPLE MO. ¢
INVOICE JOR #:
LOCATION #:

NONNN

TOTAL FERCENTAGE

FIXED

CORE LAEBEORATORIES »

CORE LABORATORIES
INC.

ANALYTICAL REFORT

2315
EVANSVILLE

GLENVIEW AaAVE.
IN 427712
(81L2) 424-290%

13-AFPR-8R

OF THE AIR FORCE
303 CSGr/7DE
GRISSOM A.F.R. >~

0007

63120

MOISTURE
ASH
VOLATILE

CARBON

Z SULFUR
BTU/LR,

MAF

LRS
LBS
LBS

BETU/LB.

ASH/HMM ERTU

GA041188

cCB88434

SULFUR/MM ETU
WATER/MM ERTU

I H45EP9P71L—-S500
IRDENTIFICATION
CAN # 5013
Porke #3
ynN |
SCRVBBRR
AS RECEIVEDN AIR DRIEDR DRY
RASIS RASIS BASIS
13.583 5.51 -
6.04 6,60 6.98
33,01 36.07 38.17
47 .42 351.83 54,85
100.00 100,00 100.00
0.73 0.7% 0.84
11,785 12,878 13,629
--- - 14,651
0.62
11.48
5.12
DEGREES F RESFECTFULLY SUBMITTED,

REDUCIMNG

ASH FUSION?

2700+

KEVIN J. WEIL



I : 1?)7/" CORE LABORATOQRIES

WestemAtias c DRE LAEBECORATORIES > INC.
s coroun ANALYTICAL REFORT

2315 GLENVIEW AVE.
EVANSVILLE>: IN 47712
(812> 424—-290¢

» 13-AFR-88

. DEPT. OF THE AIR FORCE
| 30S CSG/DE

GRIESOM A.F.Be.r IN 4656971 —-500

| FILE NUMBER: GA041188 INENTIFICATION
SAMPLE MO, ¢ 0008 CAN # 5014
INVOICE JOR #: CB8434 3o/ 3
LOCATION $: 63120 Rbm}b;
s osBER
AS RECEIVED AIR DRIED DRY
RASIS RASIS RASIS
% MOISTURE 14.124 6,07 -
% ASH 5.57 6,10 5,49
% VOLATILE 32.18 35,20 17,48
% FIXED CAREQN 48.11 52,63 56.03
TOTAL PERCENTAGE 100,006 100.00 100,00
% SULFUR 0.72 0.79 0.84
RTU/LR, 11,749 12,853 13,484
MAF BTU/LE. R —— 1454634
LES SULFUR/MM RTU 0.61
LLES WATER/MM ETU 12,03
LES ASH/MM RTU 4,74
REIUCING ASH FUSION: 2700+ LEGREES f RESFECTFULLY SURMITTED,

————_——-—_4‘__._—__._—-._.-__-_

KEVIN J. - cIL
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—p— v o il -
‘o m CORE LAEORATCJFIIES
Wesatern Atine
lnternaucnalc:CJFlEZ L AEBREORATORIES INMNC .
Al e Sresser Company ANAL YT ICAL F?EZF13F§1'

2315 GLENVIEW HAVE.
EVANSVILLEsy IN 47712
(812> 424-—-290%

13-AFR-88
DEFT. OF THE AIR FORCE

303 CSGrIE
GRISSOM A.F.EB.>» IN 4671 —-3500

FILE MUMRER: 6a041188 IRENTIFICATION
SAMPLE MO. : 0009 CAN % 5017
IHVUBICE JOPFP #: (88433 PoiLf @ H 3
LOCATION %3 63120 VOLE
ScevBst e
AS RECEIVED AIR DRIED DRY
BASIS BASIS EAGIS
Z MOISTURE 12.69 5.46 -
% ASH b.2646 &.78 7.17
‘ Z VOLATILE 3,35 36.11 e, 20
‘ Z FIXED CARBON A7 .70 S1.65 84,483
TOTAL PERCENTAGE 100.00 100,00 100.00
% SULFUR 0.78 0.84 0.R8¢%
BRTU/LE, 11,9205 12,891 13,635
MAF RTYU/LE. - ~—- 14,688
LERS SULFUR/MM RTU 0.65
LES WATER/MM RTU 10,66
ILES ASH/MM EBTU S.26
FENUCING ASH FUSION: 2700+ DEGREES F RESFECTFULLY SURMITTED

KEVIN J. WEIL
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APPENDIX E
Boiler 3, Scrubber Stack Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

SCRUIRBER A

Stack ID: SIARCK Stack diameter at ports: X.2 (ft)
Distance A (ft) 7.0 (duct diameters) /‘l/

Recommended number of traverse points as determined by

distance A: 20

Distance B (ft) 28 (duct diameters) KP4

Recommended number of traverse points as determined by

distance B: 20

Number of traverse points used: 20

55
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PRELIMINARY SURVEY DATA SHEET NO. 2

(Velocity and Temperature Traverse)

@ASE
r, .
(0T o

“

OAYE

(B

<

-
BOILER NUM

INSIDE STACK DIAMETER

I

Y XY PRESIGRE

T STATK STATIC PRESSURE

{‘) Inches
7 .g 3, In Hg
In HO

;,ﬁ

SAMPLING TEAM

TRAVERSE POINT NUMBER

VELOCITY HEAD, Vp IN HD

Cyie

STACK TEMPERATURE (OF)

re A7 /5 [/
v /7 /5 /12
- S5 / 111
2 i 2 .
£ . ST o L
< , /T o 170
ek S5 /O 11/
=3 . )7 /O /7L
7 . s Lo e
/ - A5 zS /€

AVERAGE
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

DA

,3 1“!5'/2,5'7,

e ——————
RUN NUMBER

IR

B3R/

Wumomc NUMBER

SOURCE NUMBER

PARTICULATES

ITEM

FINAL WEIGHT
(om)

INITIAL WEIGHTY
(=)

WEIGHY PARTICLES
(om)

FILTER NUMBER

/2| C,3305

O. X867

0.093%

ACETONE WASHINGS (Probe, Front

Hatt Filter)

BEAREC # 55

/80.0700

J60:049%

O.cC2.02

BACK HALF (If needed)

Total Weight of Particuiates Coliecred

Qi L

oo
. WATER
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(om) (o) (8on)
IMCINGER { (M20) — _
/S e ‘0 S 2
IMPINGER 2 (H20)
J/ 2— /00O |

IMPINGER 3 (Dry)

[

|

IMPINGER 4 (Stlica Gel)

208. 70

0 2. RE

5.5

Totcl Weight of Worer Collected
-~ o ® o * 7()0 S— om
. GASES (Dry)
TEM ANA‘LVS|$ ANAszsls ANALBYSIS ANA:.YSis AVERAGE

oL e .0 62 | L 6.
oo 3.6 /3.5 /3.5 J3.9
VoL %2 CO

vOu % Ny

Vol % Ny = (100% . % C02.%07.% CO)




AIR POLLUTION PARTICULATE ANALYTICAL DATA

LG

[GATE

13 mAaR 3’«

UN NUMBE R

BIFA

BUILDING NUMB K

SOURCE NUMBER

PARTICULATES

ITEM

FINAL WEIGKT
(om)

INITIAL WEIGHT
(o)

WEIGHT PARTICLES
(&)

FILTER NUMBER

(3

0.32L

0.3867

0.0369

Hall Fijrer)

ACETONE WASHINGS (Probe, Front

Bearfl 4 &F

/02.. 356D

/2. 339

0. 015%

BACK HALF (if needed)

Tetol Welght of Porticulotes Collectred

[.C5)S .

WATER

ITEM

FINAL WEIGHT
(om)

INITIAL WEIGHTY
(om)

WEIGHT WATER
()

IMPINGER { (H20)

/57

00

s/

IMPINGER 2 (H20)

/76

/OO

1 &

IMPINGER 3 (Dry)

<

<

3

IMPINGER 4 (Silica Gel)

25% 32

R03. X5

35,/

Total Weight of Water Collecred

107.] =

1. GASES (Dry)
TEM ANA:.VSIS ANAzLYSIS ANALEVS'S ’“‘“:—YS'S AVERAGE
voL % co, é& & ﬂ { ﬂ é C
rd ’ ’
vOL % 0 .
’ /4%, O /v 0 | /5.0 /140
VOL % co
VoL % Ny

Vol % N3 = (100% . % CO3. % 07 . % €O)




AIR POLLUTION PARTICULATE ANALYTICAL DATA

T BASE

DATE

]3 mnRnr ¥

RUN NUMBER

S 3R3

BUILDING NUMBER

SOURCE NUMBER

PARTICULATES

ITEM

FINAL WEIGHT
(om)

INITIAL WEIGHT
(8m)

WEIGHT PARTICLES
()

FILTER NUMBER

==

0. 3)J)¢0

Cr 2902

0.0308

Healt Fiiver)

ACETONE WASHINGS (Prode, Front

REAhRRH [

9. ¥SYy

95. 157%

00970

BACK MALF (if needed)

Toto! Weight of Particulotes Collected !

C1273

&

"n. WATER
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(@m) (gm) (o)
IMPINGER 1 (}H20)

)
/ 7¢ /00 H

IMPINGER 2 (H20) P)
;2 O /OO 2.0
IMPINGER 3 (Dry; { -—

= S

IMPINGER 4 (Silica Gel)

29935

X0 7. 06

35.3

Total Weight af Wotar Collected

[0C.3 «

|

GASES (Dry)
ITEM ANA‘LYS|S ANAzLYSls ANALYSIS ANA:.YSIS AVERAGE
voL % co, & O e 6.2 é‘/
J
voL % 0, l{)" /44 /42_ /7‘3
VoL %2 CO
VOL % N,




APPENDIX F
Boiler 5, Bypass Stack Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

stack 10: BY PASS Stack diameter at ports: 9.8 (ft)

Distance A (ft) [/-.5’ (duct diameters) 2./

Recommended number of traverse points as determined by

distance A: /22

Distance B (ft) .99.5 (duct diameters) 7.2

Recommended number of traverse points as determined by

distance B: y P

Number of traverse points used: 12.

N\
[N
a

X
1
O
>
N

[ ]—3

U
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PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

BASE

TrvE
GCr/5Sarr) _ SN £

SOILER NUMBER

b5 ad

INSIDE STACK DIAMETER : ! o
%é Inches

FYTXYISN FRESSURE

i =223+ 29.1%¢ In Hg

STACK STATIC PRESSURE .
7 O 07 %/”.ﬂcf Io H20

SAMPLING TEAM

TIAV!?! POINT NUMBER VELOCITY HEAD, Vp IN HD Mﬂ/d% }(&t{) STACK TEMPERATURE (OF)
7/ L=

@Aax 0.09 a4 ' ~n )
2 | oy 23 / 33
3 a, 1/ > // /
¥ 2./3 * /5
s 0. /35 * s
¢ 0. // 2 K0 33/
e - 2Ysa| ew =1/
&
3
§/
A

acdid) o F 0. 3780

L 375, 377 37

@ ;1,’7 teza,b\ C}\Lj\/ éf’)}cf LL/T\lO
£ £ S

I

AVERAGE 4[

OFL A 18 60



PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

T S ST o AL
SO ER NUWBER
L5 éﬁ PSS

6L

Inches
3 C PRESSURE Rg 42’) In Hg
44257 67' é%?’ In H20

SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN N2 o kgég:(_ STACK TEMPERATURE (OF)

< 208 /9 3 /¢

= o007 /s 32¢

>~ 2 OF L& 3/8

= 0. /] /& 3/¢

= S O 322

/ 0. /Y A Jz3

F M6~ /(

AVERAGE

OEML o7 14
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

ASE

7S SS0777

DATE

s#tiar. PS

RUN NUMBER

/

BUILDING NUMBER

#.5

SOURCE NUMBEK

W7 P

PARTICULATES

ITEW

FINAL WEIGKT
(om)

INITIAL WEIGHT
(o)

WEIGHT PARTICLES
(o)

FILTER NUMBER

0.555¢

0. REV2—

02716

ACETONE WASHINGS (Probde, Front

Reatee 4 7

Hatt Fiiter)

97,963

97.5305

0. 4324 7

BACK MALF (I needed)

o ion > 924

Tota! Weight of Porticulotes Collected

0'7qu2 [

1
0 WATER
TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(#m) (gm) (g=n)
IMPINGER 1 (H70) /D2 2 /0—»() 02 2
IMPINGER 2 (H20) /3? /0—0 3 é}
IMPINGER 3 (Dny)
5 0 5
IMPINGER & (S{lica Gel) 202 30 Qﬁ&, yj / 85
R A Total Weight of Water Collected lf 7' 0 9 om
vy GASES (Dry)
e ANAI‘.VSIS ANAzLYSIS ANALYSIS A"‘“‘-*S'S AVERAGE
VoL % €O, /03 10.4 /0'1./ [0
8.9 8.8 70 8.9
vOL = co
voL = N,

Vol % Ny = (100% - % CO7.% 02 -% CO)

OEHL [°o°% 20

MAY 78
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

LIy

s sSe7?

A !f//ﬂ{ ff

RUN NUMBER

&
2 F >

BUILOING NUMBER

G T

SOURCE NUMBER

PARTICULATES

ITEM

FINAL WEIGHT
(gm)

INITIAL WEIGHT
(o)

WEIGHT PARTICLES
(o)

FILTER NUMBER

3

06746

0. 2872

C: 3894

A

Hall Filter)

ACETONE WASHINGS (Probe, Front

BEnhre # 53

1057, 5764

105 0% 73

¢ 9%

BACK HALF (if needed)

Total Weight of Particulates Coliecred

| (18755 «

WATER

ITEM

FINAL WEIGHT
(om)

INITIAL WEIGHT
(o)

WEIGHT WATER
(8m)

IMPINGER ! (H20)

/3RS

/00

AN

IMPINGER 2 (H20)

ST

/00

) 2.0

IMPINGER 3 (Dry)

5

O

-

I.5

IMPINGER 4 (Stlica Gel)

2/6. 65

20X Y3

A

Toral Weight of Woter Collected

557 «

ni. GASES (Dry)
TEM ANA:.YSIS ANAZLYSIS ANAL;sns AN‘\‘LYS'S AVERAGE
vOL % CO, 7 8
) /0.0 7.8 79
VoL % 0, 7 é 7 5 7 é 7 é
VoL % €O
vOL % N,

Vol % Nz = (100% - % CO3. % 03 % CO)

PR
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

LLe3

Gry SSopT=

ToAYE

|

2 as 88

e r——
RUN MUMBER

S 3

77

BUILDING NUMBER

Gver S /5fw

SOURCE NUMBER

————

1 PARTICULATES
ITEM FINAL WEIGHY INITIAL WEIGHT WEIGHT PARTICLES
(o) (o) (o)

FILTER NUMBER

0. 2068

0.4g02

ACETONE WASHINGS (Prode, Front

Hall Filter)

OrmR # 60

7. 7894

99. 1o ¥4

O.6%10

BACK HALF (if needed)

Tota! Weight of Particulotes Collectred

/.63 .

]
. WATER
\TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(om) (gm) ()
IMPINGER | (H20) , I3 /0 0 /3
IMPINGER 2 (H20) ] IS 5 /00 /% 5
IMPINGER 3 (Dry) 5 O 5
IMPINGER & (Silica Gel) & ” ) 95 Q@O 00 // 85,
Total Weight of Warter Collected ’\fg 35/
- 4 ”~
1B GASES (Dry)
TEM ANA1LVS|S ANAzLYSIS ANALaYSIS ANA:.YSIS AVERAGE
voL % co, 7 L/ 7}L} 75/ 7 L/
VoL ]O. A /O A /0| 0.2
VOL = COo
VoL % N,

Vol % Nj = (100% - % CO3 . % 07 - % CO)

OEHL ‘°°% 20

MA Y 768
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APPENDIX G
Boiler 5, Scrubber Stack Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

SCRURBER A

Stack 1ID: STARCK Stack diameter at ports: S.&€ (ft)
Distance A (ft) 7.0 (duct diameters) /o‘?l

Recommended number of traverse points as determined by

distance A: 20

Distance B (ft) 28 (duct diameters) &‘

Recommended number of traverse points as determined by

distance B: 20O

Number of traverse points used: 20
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PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

g2 o K
INSIDE STACK DIAHETERW-&/
TYRYISH PRESSURE 6d i Inches
'!‘l'm'l't"ﬁh';rﬁ A ? ' Z)ZZ In Hg
s Tea ~ J. 3 o H20
TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H C’-/(%nﬂa« w{ d )\ svack rewrerATURE OF)
./0 5”‘%&‘25 , o?S ‘%JL‘%%B /05" -
2 Pt 22% /0 2.
7 o2 0 285 5 3o |
i OER 0P 5 o 32
£ 0. 275 /) 35
= o. 30 0 33 U
vl O, X 75q /ﬂ %/ SO
- 2 X0 i 57
= 0. /85 5 e
A e’z X s |
g - 7.5 ﬁ@%»h

& /757"

=4

4

s.5 J
/

s/

‘w- (7; = 01 30/:5-—

ey

.27

. 300

AVERAGE

OEHL fOR™ 14
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PRELIMINARY SURVEY DATA SHEET NO. 2

(Velocity and Temperature Traverse)

1_____:%5:/, N
T
HYIYBN BRESSORE 1% " Inches
SRR YR PRESSORE 29 120 In H
SAMPLING TEAM 0 ’/j Ir H20
TRAVERSE POINT HUMBER VELOCITY HEAD, Vp IN N2 uiﬁ < Pl | STACK TEMPERATURE (OF)
/ . /2 va /S
= . /¢ c \
3 o. /)5 7 \
el /S 8E 9 {
= e VAN 0 |
£ D, X S, I
- e KO5 g4
& D. /25 )0 /‘
yd 0. /25— /¢ W/
2 o )7 24 s
e = 15
AVERAGE

OEML £9°™ 16
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

FEase

OATE

o 1sspn

[0 g

RUN NUMBER

B | Soubby 75

BUILDING NUMBER

Bolef &

SOURC

E NUMBER

PARTICULATES

tITEM

FINAL WEIGHT
(om)

INITIAL WEIGHT
(om)

WEIGHT PARTICLES
()

FILTER NUMBER

#_5’

0.3)5Y

0. 2 86%

0.0290

ACETONE WASHINGS (Probe, Front

Hall Filter) ’M’.}itﬁ/’i # /é

98. 7738

98.1333

00405

BACK MALF (if needed)

Total Welight of Porticulotes Collected

C:' 05015/ Fd

WATER

ITEM

FINAL WEIGKT
(em)

INITIAL WEIGHT
(o)

WEIGHT WATER
(o)

IMPINGER 1 (H20°

IS0

00

50

IMPINGER 2 (H20;

/40O

/00

A O

IMPINGER 3 (Dry)

35

O

3 S

IMPIII"FR 4 (Silica Gol)

21270

20/ %/

/0%

Total Weight of Warer Collecred

54.3 -

. GASES (Dry)
TEM ANA:.YSIS ANAZLYSIS ANALBYSlS ANAI;YSlS AVERAGE
74 14 7.6 75
VOL % 0y O? s
e, Y 1A /24 (&Y
voL % CO
VoL 7 N,

Vo! % Ny = (100% - % CO7. % 07 - % €O)

OEHL FORM 20

MAY 78
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

-
[

FEXTE

OAYE

C7 /550777

o ar £

UN NUMBER /;5/?/7‘71

B2 Seruls

UILDING NUMBER

SOURCE NUMBER

[ PARTICULATES
ITEM FINAL WEIGHY INITIAL WEIGHT WEIGHT PARTICLES
(o) (o) (o)

FILTER NUMBER

0. 324

0. 2886

0.0362

ACETONE WASHINGS (Probe, Front

Hatlf Fiiter) BMLR ” zf

[00. 423

J00. 3376

C.02.52

BACK HALF (if needed)

Total Weight of Porticulates Collected

G O6iH

e

WATER

ITEM

FINAL WEIGHT
(em)

INITIAL WEIGHT

WEIGHT WATER

(gm) (o)

IMFINGER 1 (H20)

/76

200

76

IMPINGER 2 (H20)

o8

/00

/f

IMPINGER 3 (Dey)

’ b

O

/6

IMPINGER 4 (Silica Gel)

Tase R 6

<2/l 3

202. £0

£. 50

Can— Pre

Total Weight of Woter Collected

[cH, (0

om
n. GASES (Dry)
TEM ANA1LYSIS ANAZLYSIS ANAL.:SlS ANA‘LYSIS AVERAGE
VoL % co, é:) . C’
£ .7 : :
VOL % Oy —
; -
/0. /0, 5 | /0,5 JC: S
vOL % CO
VoL % N,

Vol % N3 = (100% - % CO2.%07.% CO)

OEHL ‘oM™ 20

MAY 78
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

i

h'ASE

O 75 Sor

"DATE

7 P

RUN NUMBER

W‘v‘
5 5, /{ D &/J(/l e

BUILDING NUMBER

SOURCE NUMBER

(#m) (o)

(B PARTICULATES
FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
ITEM (om>

FILTER NUMBER

/

0/,3332

22907

0.0425

Hall Filiter)

A

ACETONE WASHINGS (Probe, Front

Aranec # HF

9. 4383 | 9%.4144

0.02 39

BACK MALF (I needed)

Total Weight of Particulates Collected

C Lty o

WATER

ITEW

FINAL WEIGHT
(m) (&)

INITIAL WEIGHT

WEIGHT WATER
(o)

IMPINGER 1 (H20)

SO0

i

74

IMPINGER 2 (H20)

77

o<

7

IMPINGER 3 (Dry)

o’ O

o P

IMPINGER 4 (Silica Gel)

d40.%

203.3¢

9.9

tale 72. 6

1133

Total Weight of Warer Collected

/0S5, ] e

"y GASES (Dry)
TEM ANA:.YSIS ANAZLYSIS ANALzYSlS ANA:VS'S AVERAGE
VoL % €O, /&’ O SO, O /0’ O /0 ’ O
VOL % Oy ? é Ve . g ?/ q 7
’ 7 ” / ’ )
voL = CC
VOL = Mg

Vol % Ny = (100% - % C03.% 07 - % CO)

OEHRL o7 20

MAY 78
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APPENDIX H
EPA Computer Program Emissions Calculations
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XROR “METH §°
RUN KUNBER
BS Rl BP
RUN
NETER BOX Y2
1.8820  RUN
JELTA K
1.4108  RUN
BAR PRESS ?
29.1880  RUN
WETER vOL 2
33.196  RUN
NTR TEWP F2
59.3998  BUN
% OTHER GRS
RENOVED BEFORE
DRY CRS NETER ?
RUN
STRTIC HOM I ?
L8982 RUN
STACK TEWP.
326.8888 RN
M. WATER °
47.8580 QUM
IwP. 2 HOW = 5.8
1 HOH=5.8
¥ C02?
19.4889 RN
2 OXYGEN?
g.9888 R
2007
ali]
#0L WY OTHED
RUN
Mid =39.82
M4 BET=29.32
SQRT PSTS 2
8.799¢  RUN
TINE RIN ?
69.9908  RUN
NOZZLE DIR ?
L3748 PUN
STK DIR INCH 2
66.0080 RN

XROW “METH §°
RUN NUMBER
BS R2 BP
RUN
NETER BOX Y?
1.8828  RUM
DELTR R
' 1.6488  RUN
BAR PRESS 2
28.927¢ RN
METER VOL ?
35.6598  RUN
NTR TENP F?
49.4000  RUM
2 OTHER GRS
REMOVED BEFORE
BRY GAS METER ?
. RUN
STATIC HOW IN ?
L0988 RUN
STACK TEMP,
325.8088  RUN
ML, WATER
55.7989  RUN
[P, % HOK = 6.3
2 HOH=6.3
2 €027
9.9008  RUM
T OXYGEN?
9.6889 RN
3 €0?
RUN
WOL T OTHER®
RUM
wd =29.97
W NET=29.21
SORT PSTS ?
9.587t  RUN
YINE MIN ?
68,9608  RUN
MOZZLE DIA 2
L3048 RUN
STX BIR INCH 7
66.0008  RUN

YROM *METH 3°
RUM NUMBER
85 R3 8P
RUN
WETER 80X ¥?
1.8820  RUN
BELTR W?
1. RUN
BAR PRESS ?
28,9220 RN
METER YOL 2
339438 BN
NIR TENP F?
51.6088  RUN
% QTHER 6As
REMOVED BEFORE
Y CAS METER ?
RN
STRTIC HOH TN ?
8988  RUM
STACK TEWP,
322.0008  RUM
M. MATER 2
43,3580  RUN
IMP. % HOM = 5.8
% HOH=S.8
x C02°
9.4088  RUN
2 OXYGEW?
2.0988  ClX
18.2088 RN
20
RUM
MOL NT OTHER?
RUN
Mid =29.91
Wi NET=29,22
SQRT PSTS 2
9.1249  RUN
TINE WIN 7
68.9880  RUN
RO2ZLE BIR °
L340 RUN
STK BIA INCH °
€6.6088  RUN

o YOL #R STD = 35.733
STX PPES ABS = 29.19
YOL HOW GRS = 2.21
X MOISTURE = 5.87
MOL BRY (A% = @.942
2 NITROGEN = e
ML NT BPY = 38.82
MOL NT MET =
VELOCITY FPS = 21.68
STACK APEA =
STACK ACFA = .

» STRCK DSCFW = 19,894,
g ISOYINETIC = 97.71

* YOL MTR STB = 38.826
STX PRES A8S = 28.93
YOL HOM GAS = 2.62
T MOISTURE = 6.73
mOL BPY GAS = 8.937
¥ MITROGEN = 88,5/
WOL MY PRY = 29.97
MOL MT NET = 29.21
VELOCITY FPS = 23.63
STACK ARER  21.76
STRCK RCFM = 33.758.

¢ STACK DSCFM = 20,568,
X ISOXINETIC =

92.93

® YOL MTR STB = 36.78%
STX PRES RBS = 28,93
YOI HOW GRS = 2,28

2 MOISTURE = 5,83

ROL BRY GRS = 8.942
% NITROGEN = 88.48
MOL WT BRY = 29.91
ML KT MET = 29,22
VELOCITY FPS = 22,54
STACK ARER = 23.2¢
STACK RCFM = 32,126,
STACK BSCFM = 19,754,
T ISOKINETIC = 96.71

89

[;

G

KROM “MASSFLO®

FUN NUNBER
BS Rt 8P
RUN
voL MR STB ?
. RN
STACK BSCF® ?
19.084,.08 RUN
FROMT 172 X6 ?
704.20 RUN
BACK 172 MG ?
RUN
F GR/DSLF = 8.30
F NG/ = 693,53
F LB/HR = 49.51
KG/HR = 22.46
ST.13%,812%C0
X"l "MASSFLO*
RUM NUNBER
B3 R2 BP
RUN
VoL MTR STD ?
38.826  RUN
STACK BSCFM 2
28,568,608 RUN
FROKT 172 MG ?
878.58 RN
BACK 142 MG 2
RUN
F GR/BSCF = 8.35
FMG/MMR = 799,64
f LB/HP = 61.56
F KG/HP = 27.92
74,62 Hn © 127 Or.
XR0R “MASSFLO-
PUN NUNBER
BS RJ BP
RUN
YOL NTR STB 2
3,785 RUN
STRCK BSCFR
19.754.88 RN
FRONT 472 MG 7
1,161.38  RUN
BACK 172 KG ?
6.88  RUN
F GR/DSCF = 0.49
FoONG/Mmn = 1,114.86
FIB/HR = 82,49
FOKG/HP = 32,
15 300 123 0,




XROW “NETH S°
RUN HUMBER
835 R SC
RUK
FETER BOX Y
1.0828  RUN
PELTA W?
2.1288  RUN
BAR PRESS ?
29.8468  RUN
METER VOL ?
48,4558 RN
WTR TEWP F?
45.0008  RUN
STATIC HOM IN ?
2388 RN
STACK TEWP.
106.5800  RUN
M. WRTER ?
64,3800  RUM
SAT 1 = 8.1
IW. 2 HOH = 8.2
T HOH=8.1
1 C02?
7.56080 RUN
T OXYGEN?
12,4800 RUN
1¢0°?
RUN
mid =29.79
W WET=20.73
SQRT PSTS ?
12,2989  PUN
TINE RIN 2
69.8800  RUN
HOZZLE DR ?
L3880 RUN
STk DIR INCH ?
€0.8008 MM

XRON “METH 9°
RUN NUMBER
BS R2 SC
RUN
METER BOX Y2 -
1.8828 RUN
BELTR W?
1.4998  RUM
8AR PRESS ?
29.1208  RUN
NETER YOL ?
32.6988 RN
AR TEWP F7
44,3688 RUN
STATIC HON IN ?
1888 RUN
STACK TENP.
113.2080  RUN
M. NATER ?
184,1088  RUN
SAT X = 9.7

INP. 2 HOW = 11.9

X HOH=9.7
x C02?
8.98890  RUN
2 OXYGEN?
18.5988  RUN
100 °
RUN
Mid =29.84
M WET=28.69
SQRT PSTS ?
18.4508 RN
TIME NIN 2
€6.0088  RUN
NOZZLE DIR
3908 RWN
STX DIA INCH ?
69.0008  RUN

® YOL MTR STD = 44,667
STX PRES ABS = 29.96
VoL HOW CAS = 3.97
2 MOISTURE = 6.8
ML PPY GRS = B.919
2 NITROGEN = 88,12
POL NT DRY = 29.78
MOL NT MET = 28,75
VELOCITY FPS = 38.53
STACK ARER = 19,63
STACK ACF® = 35,967,

& STACK DSCFR = 29,941,
2 ISOKINETIC = 99.51

¢ YOL MTR STD = 36.178
STK PRES ABS = 29.13
YOL HOW GAS = 4,98
% MOISTUPE = 9.75
ROL DRY £,85 = 8,983
2 NITROGEW = 88.6@
MOL WT BRY = 29.84
ROL WT MET -~ 28.69
VELOCITY FPS = 25.9
STACK ARER = 19,63
STRCK ACFM = 39.388.

® STACK BSCFRM = 24,7355,
X ISOKINETIC = 97.4

XRON “METH 5°
RUN RUMBER
85 R3 SC
RUN
WETER BOX Y7
1.0828  RUM
BELTR H?
1.6789  RUN
BAR PRESS
29.9089  RUN
METER VOL ?
36,1860  RUM
WTR TEMP F?
58. 5 RUN
STATIC HOM IN ?
. RUN
STRCK TEWP.
109.6088  RUN
M. HATER ?
105.1889  RUN
SAT % = 8.8
INP. X HOW = 11,2
2 HON=5.8
2 €027
10.8608  PUN
X OXYGEN?
9.7008 RN
200
RUN
Mud =29.99
M4 WET=28.93
SQRT PSTS ?
18,9267  RUN
TINE NIN ?
60.8808  RUN
NOZZLE DIR ?
. 3809 RUN
STX DIA INCH 2
69.086€  PUN

® YOL RTR STD = 39.32¢
STK PRES RBS = 29.8!
VOL HOH CAS = 4.95
2 MOISTURE = 8.83
KOL DPY GRS = B.912
Y NITROGEN = 86.39
NOL WT PRY = 29.99
NOL WT WET = 28.93
VELOCITY FPS = 27.97
STACK AREA = 19.63
STACK ACFM = 31,898,

* STACK BSCFN = 26.135.

2 [SOKINETIC = 188.3¢

XROW “RASSFLO"
RUN NUMBER
85 /L SC
RUN
VOL NTR STB ?
44,667 RUN
STACK BSCFm ?
29,541.88  RUN
FRONT 172 MG ?
69.58  RUKN
BACK 172 MG ?
RUN

F CR/DSCF = 8,82

FORC/MNN = 54,95
£ LB/KR = 6,162 7902 Da
F KC/HR = 2.88
YRON “MASSFLO®
RUN NUMBER
85 R2 SC
RUN
VoL MTR STB ?
36,178 RUN
STRCK DSCFM 2
24.755.80  RUN
FRONT 1/2 WG 2
61.40 RN
BACK 172 AC ?
RN
F GR/DSCF = .83
FMG/MMM = 59,93
F LB/MR = 5,5622581230%
F KC/HR = 2.52
¥ROM “MRSSFLO®
RUN HUMBEP
BS R3 SC
BN
VoL ®TR STD 2
39.329 BN
STACK DSCFR 2
26,135.00 RN
FRONT 172 MG ?
66,48 RUN
BACK 1/2 % ?
&UN

F GR/ISCF = 8,83
FRG/MMN = 59,62
¥

F KG/HF = 2,65

LE/HP = 5.84270@/23(O




YRON “METH §5°
RUX NUMBER
83 Rt SC
RUN
WETER BOX Y7
1.8820  RUN
BELTR W?
1.2388  RUN
BAR PRESS ?
28,9338 RUN
PETER YOL 7
39.9228  RUK
¥R TEWP F2
38,7008  RUN
STRTIC HOW 1N ?
.8%68  RUN
STACK TEMP,
109.80086  RUN
M. WRTER °
79.5088  RuM
SAT ¥ = 8.7
INP, % HOMW = 8.7
% HOM=8.?7
% 027
6.1608  PuN
% OXYGEN?
13.5608 PN
2007
RUN
Mhd 229,92
M WET=28.52
SQRT PSTS 2
9.5564  RUN
TINE WIN 2
60.9889  pUN
ROZZLE BlA 7
L3808 RUM
STK BIA INCH ?
60.68049  pUN

* V0L TR STD = 34,922
STK PRES ABS = 28,94
YOL HOW CAS = 3.32
T MOISTURE = €68
AOL BPY LAS = §.91°
* HITROCEN = 89,4k
POL T DPY = 29.5;

MOL NT NET = 22.5:
VELOCIIY FPS = 23,96
STACK APER = 19.6°
STACK BCFR = 28 143

® STOCK BSTFN = 23.84c

T ISOVINETIC = 165 0%

won o

YROW "METH 5°
RUN NUMBER
83 R2 SC
RUN
WETER 80X ¥
1.8828  RUN
DELTA W
1,268 BUN
BRR PRESS 7
28.9338  RUN
NETER V& 2
31,4198 RUN
NIR TEMP F?
J7.0888 RN
STRTIC HOM IN ?
8968 RUN
STACK TENP,
185.3800  BUN
ML. WATER °
182.1889  RUN
SAT 2 = 7.8
INP, Y HOW = 12,6
2 HOH=7.8
¥ o2
6.8880  RUM
2 0XYCEN?
14.0088  RUN
2007
RN
Mid =29.52

Wi MET=28.62

ST PSTS 2

9.5161 PRI
TINE NIn 2
6k, 899 RUM
WOZZLE D1A _
. 3809 RUN
STX DIA INCH ©
69.0008 RUN

o YOL RTR STD = 35.826
STX PRES RES = 28.94
YOL HOW GRS = 5,84
T MOISTURE = 7.8!
uOL BRY GRS = 8.922
% NITROGEN - 89.06
POL WT DRY = 29,92
NGL WY MET = 28,62
VELOCITY F°5 = 23,74
STACK APEG - 19,63
STACK RTFM = 27,974,

® STACK DSCEw = 23.299,
X ISOKINETEC = 109 28

XRON “PETH S°
RUN MUMBER
B3 R3 SC
"N
WETER BOX Y?
1.6820  RuN
KLTA H?
1.2980 QUM
BAR PRESS ?
28.9338 WM
METER vL ?
31,8280 Run
NTR TEMP F?
38,6808 RN
STRTIC HOM IN ?
%9 RN
STRCX TEMP,
195.0000  RUN
ML. WRTER ?
199,308 RN
ST 2= 7.7

1P, 2 HOW = 11.8

X HOM=7.7
z C02?
€.1880 RUN
2 OXYGEW?
14,3988 PUN
1C0°?
RUN
Pud =29.55
Me WET=28.65
SORT PSTS °
18,3482 RUn
TIME WIN 2
60,8000  RUN
ROZZLE DIA
. Joge (410
STK DIR INCH 2
60,8000  RUN

* YOL NTR STD = 35.30!
STK FRES ABS = 28.94
VCL HOH GRS = 4.72
T ROISTURE = 7.74
MOL BRY GRS = 8,923
X NITROGEN = 79.¢R
MOL WT DRY = 29.99
MOL W7 MET = 28,45
VELODITY FPS = 29.%)
STACK APER = 19.63
STATY RCER = 3B 43),

® STACL DSCFN = 25.257.
X ISONINETIL = §7.P0

T

XRON ~RASSP ¢
RUM RUMBER
B3 Ry SC
BUN
VOL ATR STD ?
.92 Ww
STRCK 3SCFR 2
23,%68.60 RN
FRONT 172 MG ?
114,89 RN
BACK 172 WG ?
RUK
F GR/BSCF = 8.85
F R/t = 115,28

F LB/HR = 9.96
(; KGR = 4,52

196 462%L0,

XRO® “RASSFLO"
RUN RUMGER
B3 R2 SC
RUN
VOL NTR S7B
35.826 RN
STACK BSCFN 2
23,299.6¢  RUN
FRONT 172 G ?
52.50  RuM
BACK 172 WG ?
RUN

F CR/BSCF = 9.92
FMC/M = 572,93
F

LB/HR = 4.62
Q’ KG/HR = 2,18

9.2 4 € 129%CC

AROW "MASSELO~

RUN MumBER
B3 R3 SC

VOL WTR TR O
15.381 PUN

STRCY BSCFM 2
25.753.88  PUS

FRONT 1,2 M,
127.80  PUN

BRCK 172 #( 0
RUN

FCR/DSCF = 0.06
FMG/MMM = 127,56
FoLB/HF - 12,11
FOKG/HP = 5,49

P3.8%ha@ 2% (0,
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APPENDIX |
Calibration Data
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Date

Barometric pressure, Pb = 8 ’o57bin. Hg Calibrated by fDQ_QJJ

METER BOX CALIBRATION DATA AND CALCULATION FORM

80 7

(English units)

Meter box number _&UM___

Gas volume Temperature
Orifice | Wet test | Dry gas | Wet test D gas meter
manometer } meter meter meter | Inlet |OQutlet | Avg |Time
setting | (V ), vy, (t,)), [ty ),](e, ), | (2y),] (8),
(AH): 3 3 i [ Y. AR@
VA in- B0 | £ ft g | F | °F R [min * 1=, u)o
,-. 77, 7 51
A 0.5 5 467~ Zt; 534 11's ;@ 53551320 .07 2.0%
. £7 S . 3
. 10 s |4t B 555 Al 540 §%A 4078 2.016
3 ?C
o LS 0 |9.376\5 snSI86 K |543795%4,.083 |2.067
4 3 . ’
[ 20 10 9, 40055 533 Zﬁ il 5‘{113‘%/,03(: 2036
WITE 17 U7 T ' <
é 3.0 10 ?:l/ﬁ'/ 73 533 Q’o) E’}b 580:5l 4 ﬁ(‘[ﬂgb allc;l‘é
[~ 10 9, 43355 5.5 ?’? 27 553H m/.ap?';z, 17/
Avg /'0?,-. 3:[]
2
Aiﬁ: | v, P (t, + 460) o, o 0.0317 2% [(tw+460) e}
mo| 13-6 11y e+ By @ vasnyf T T (tg * 460) |V
0.5 |0.0368
1.0 |0.0737
1.5 {0.110
’ 2.0 {0.147
3.0 |0.221
4.0 0.294T

2 If there is only one thermometer on the dry gas meter, record the temperature
under t,.

d

Quality Assurance Handbook M4~2.3A (front side)

95




VP Z=-UW yooqpuey douvanssy Ajrrend

*utw ‘unx UOYILAQIIRY JO IWYY = @
*8Y ‘utp ‘9anssaad stazoworeg = nm
*XS0°0+ X 3593191d = aduviayol
{sunx 92ay3 [1° 2p3 939w 83 A1p 03 1930w 3623 I9M Fo Adpandde JOo OFIvl 3deadAy = X
‘uny vy 30} Ipjaw wud Axp 03 1030w 1597 39M JO Advandoe Jo ofyey = ur
.o«z ‘ur ‘95731I0 5S0IdE [CIIVAAIIITIP 2INSSIIJ = HY

0 1 p

*Jo ¢ Pq pue Py Jo 23easar ay3l Aq paureiqo ‘zajow svd Axp ayy ur sed ayjz Jo danjexadwsl adexaay = '3
, )
‘I, ‘3975w s8v8 A1p oy3 Fo sed 3ayano IY3 Jo canjeaaduay = vu
¥
*Jo ‘030w seld Lxp ay3l jo sed a[ur 3yl Jo dinjexadway = Py
*Jo ‘T930w 3597 39M 3q3 UT sed ay3 jJo aanjexadwdy = "
750 < Scoy W ‘2330w se3 A1p 9q3 yInoayy Suyssed aunyoa seg = Pp
\.mu.w 7 A fsrf3n! > NV\QW%\Q\A .mu.« ‘13300 3597 394 943 yInoay3 Suyssed sumloa seg = 3
— ERELL

vu zapun 2anjeaaditay ay3l paodax ‘xdjaw sed Axp Iyl uo I9JdWOWIIY]I duO ATUO ST 2IdYI JI e 1

Yo Sho’/ )
7 WA T B WS R W N o1 <] St
DTN | LB sr b ePlagus] a/e | ot | o7 St
L1077 < 77 G ISh e <57 00 SRS RS gy CLs K ot G’ ¥
K74 Mm 7z "es8].5%5 g S 5 ST o SCLb s/ %@ﬂ*
€1 3y rut utw I E !
(o9n + ")t + %) ?a . |'8umaes | '(e) w\\mm o | 3, 3\“.,? £} £ o%H "uT 541
" P wmnoep | owpl § L) OO T ) N ‘(A ‘tey
(09% + "3) o3ezoAay | 10100 | 19TUI§ 3039w Xa39w 1933w ‘3ur339s
< aojaw sed Aag 15917 194 | sed Laq 1591 134 | 23a3jawouew
X aanjeaaduay aumyoAa seo 93313130
0» 7 X Is918g M;EQ@ va aqumu ajaw sed Lag m:. VT Il .bwhu pm ‘oanssaad d1a39voxeq o
M\N\.\ \J\mxcﬁun\.\w N jueqg \\UHNN\\\Q laqunu xoq X313Y \N\N N«\m\ N\\ouma \nm,QQ\ xaqunu 353y |
(s3TuUn ysy1buUl) WHOL YI¥A NOILWYEITYD YIALIW S¥YO XA LSILILSOd
_
" N — 4rl¢t




— ——— ———

NOZZLE CALIBRATION DATA FORM

Wright Patterson

Heebt5 Y/Y)'/},”ZSK Calibrated by E)}flr(’/.SO/\/

Date
Nozzle Nozzle Diameter® b
identification D,, D.,, D,, AD, D,y ¢
number mm (1n.) mm %in.) mm ?in.) mm (in.) g

£.395

6.875 0374 | 6.377 10.C0] |0.3Tf

where:

a

AD =

avg

three different nozzles diameters, mm (in.); each
diameter must be within (0.025 mm) 0.001 1in.

maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.

average of Dy, Dy, and Dj-

Quality Assurance Handbook M5-2.6
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NOZZLE CALIBRATION DATA FCRNM

Wright Patterson

) e ,
Date ge.e—gs-/ﬂ/?)/}%lgg Calibrated by (P2 2150
Nozzla Nozzle Diameter® b c
1dentification D., D,, D.,, AD, D,
nurber mm (1n.) m %in.) mm ?in.) mm (in.) g

O3> 0.300 |0.299 |0-300 | O.col 03¢0

where:
aD1 2 3 = three different nozzles diameters, mm (in.); each
oS diameter must be within (0.025 mm) 0.001 in.
b AD = maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.
o] — .
Davg = average of Dl’ D2, and D3.

Quality Assurance Handbook 115-2.6
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ANALYTICAL BALANCE CALIERATION FORM

q Balance name Number
" Classification of standard weights
pate | 0.500 g |1.0000 g FlO.OOOO‘g_—SO.OOOO g | 100.0000 :_; Analyst
Sertrys 0,5] [, 0] %97 |50.00 %’ 7 g &l
Zia ,—7/6/3// ! 9?’, g0
TR
metler” 499 > L
L p=7¢ 3 2. 1| #o00 2,999, 497779 799963 g
bt e "5 A7
it ), 000 Ay 57 8
AF 163
s 0.50 |0 a5 | lo.00] & /o0p5 | BMea 88T
Y 7 73 )
; \ﬁf N ?/%44,9%%"
| e a. 5; /j‘/?,,y».f-@
l A
p/n///{-é_/ ;:)’ .;m\ o AT /Q"l’/
- GILS~
mi - | pyqgq | Joco | 49971 44, 9T\ TG | 21 monFY
/65
Quality Assurance Handbook M5-5.2
99
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ANALYTICAL BALANCE CALIBBATION FORM

Balance name Number

Classification of standard weights

Date | 0.500 g |1.0000 g |10.0000 g ] 50.0000 g| 100.0000 g | Analyst

oD
Sartor 14 . Sy %
1702678 | 0,411 0.9 |10.000) | 50:0008 /00, SFEN
'D:f 29 |0 9)’/7 /0009 |0, 0000 |S0-000/ /00,0090 7 2
R30 g

et

Quality Assurance Handbook M5-5.2

100




[
L

DISTRIBUTION LIST

HQ AFSC/SGPB
Andrews AFB DC 20334-5000

HQ USAF/SGPA
Bolling AFB DC 20332-6188

HQ SAC/SGPB
Offutt AFB NE 68113-5001
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